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Brooks Locomotive for Burlington,

Cedar Rapids & Northern Railroad.

The annexed engraving illustrates a

very handsome engine which the Brooks

Locomotive Works call the "Chautauqua"

type, built for the Burlington, Cedar

Rapids & Northern for their heavy fast

passenger service.

We think that this type of engine is

destined to become very popular for the

service for which this one was built, be-

cause it enables the designers to put in a

Among the principal dimensions are;

The weight on the driving wheels is 88,000

pounds, and 35,600 pounds on the engine

truck. The boiler is the Player-Belpaire

type, and the working pressure 210 pounds

to the square inch. The firebox is 90J4

inches long by 74 inches wide. There are

306 tubes. The firebo.x provides 155.8

square feet of heating surface and the

tubes 2,396 square feet, making a total of

2,551.8 square feet. The grate area is

45.32 square feet.

uniform mileage book; limiting sleeping-

car charges to 35 cents per 100 miles for

seat accommodations, and to 50 cents for

a single berth and $1 for a double berth

for each 100 miles; also prohibiting lower-

ing the upper berth unless for actual use

;

requiring the employment of a certain

number of brakemen on all freight and

passenger trains; permitting the railways

to appoint special police ; creating the office

of railroad commissioner; creating the

office of State boiler inspector, particu-
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very large firebox, and to make it deep

enough so that it can be fired with suffi-

cient depth of combustible to ensure a

high firebox temperature. Looking at the

engine in the photograph and line engrav-

ings, it seems to be uncertain how the

firebox rests upon the frames, but it is

held up by expansion plates attached to

the throat sheet and back head of the fire-

box and securely bolted at the bottom to

properly designed steel castings, which

also form frame cross braces and foot-

plate, respectively.

The engine has cylinders igj^ inches

diameter by 26-inch stroke, and the driv-

ing wheel is 75 inches diameter. The steam

ports are 22 inches long by i^ inches.

Indiana Politicians "Agin" the Rail-

roads.

The politicians of Indiana seldom fail

to have a fling at railroads when oppor-

tunity offers, even though their State has

received more benefit from railroads than

any other State in the Union. There is

unusual activity among the politicians of

that State at present in working up

schemes to fleece railroad companies. A
recent issue of the Railway Age says:

"The Indiana Legislature next month
will not be devoid of interest to the rail-

ways. Among the bills, new and old,

which are expected to appear are these

:

Fixing a uniform rate of two cents a mile

on all railways in the State; prescribing a

larlj- to inspect locomotive boilers, etc.

The two-cent mileage bill passed the

House at the last session, but was lost in

the Senate ; the reduction of sleeping-car

rates has been a favorite theme in that and

many other States. Indiana is one of the

twelve States which do not maintain a

Railroad Commission, but it is also one of

the States which seem to have least need

for such a body, because having little to

complain of against the railways. Having

lived so peaceably with their 6,500 miles

of lines, reaching every corner of the State

and furnishing active competition, the peo-

ple of Indiana may well ask why they

should incur the expense of maintaining

another bureau."
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A Hydro-Carbon Fire Kindter.

The kindling of locomotive fires is quite

a problem in most roundhouses where the

wcodpile and the oily-waste method still

hold sway, but modern railroading de-

mands a better and a quicker method. Of

course, oil kindling is not new, but the de-

tails of the Ferguson machine, which has

been put on the market by Simpson &
Andrews, Old Colony Building, Chicago,

are believed to be new and novel.

It consists of a tank on wheels, a hose

coupling for connection to the compressed-

air system of the roundhouse, or to the

main reservoir of engine, a hose carrying

the spraying nozzle and a valve for con-

trolling the oil and a'r. The tank holds

25 gallons, enough to kindle forty fires, as

an average. The valve mixes the air and

oil as is found best in each case. It takes

from twenty-five to forty-five minutes to

kindle a fire so as to get up steam enough

to move the engine—the shorter time for

Educational Training for Railroad

Service.

BY JOHN H. GOODYEAR.

From what has been said regarding

technical or higher education and its con-

nection with railroad service, it would ap-

pear an idea is abroad that men with a

technical or higher education have not

only a good field in railroad service, but

are in demand.

While it is true there is a limited field

for technically educated men in the engin-

eering department and occasional oppor-

tunities in the mechanical department, pro-

vided one is willing to serve a probational

term of more or less duration, there would

not seem to be a field, much less a demand,

in any other branch of railroad service.

There is, of course, a field in the sense

that employers of labor will—other things

being equal—naturally when hiring men.

give those best equipped in the way of

education the preference.

is nothing more or less than a commercial

concern trading in transportation and em-

ploying labor according to its mileage and

amount of business handled. This labor,

while it can hardly be called unskilled,

is in its initial stage far from skilled labor.

It is in fact intelligent unskilled labor

which acquires skill as it passes through

the various branches of the business and

this would certainly appear the only prac-

tical means of training men for railroad

service.

As an illustration we would not, how-
ever highly educated they might be, think

of employing as engineers or conductors

men who had not had experience in rail-

road service. At the same time the neces-

sary, experience may be and is acquired

by intelligent unskilled men starting in as

firemen and brakemen, respectively.

In railroad work subordination to rout-

ine and method and an unreasoning com-
pliance with rules or orders are the in-

ELEVATION OF BROOKS CHAUTAUQUA ENGINE.

a warm engine, the latter for a cold one.

A piece of oily waste is lighted and thrown
into the ashpan to start the flame, and
then the nozzle of lighter is inserted and
oil turned on. The flame passes up through
coal till it ignites thoroughly. The firebox

door is kept closed to prevent cold air

!rtriking flue sheets, and it also aids draft.

As it can be connected to main reservoir

of engine, it does not require a compressed-
air plant, and it can also be used for heat-

ing tires, straightening bent frames or

other work if desired.

The St. Louis Railway Club people have
issued a list of fifty-three questions con-
cerning important railroad matters for

members to answer or study. The ques-

tions have been compiled by a committee
which have done their work very efii-

ciently. Some of the questions cannot be
answered except by vague guessing, but

most of them are highly practical and con-

stitute a good incentive to study.

In this connection, however, when ap-

plied to technically educated men and their

connection with railroad service generally,

it is well to consider their future pros-

pects. Apart from the few available posi-

tions in the engineering and mechanical

departments, there is practically very little

in a railroad career to warrant men with

the opportunity and means of acquiring

higher education, devoting their time and

money to acquiring what is—after all is

said and done—but a theoretical knowl-

edge of railroading the application of

which would, for the majority of them,

mean several years of hard work, moder-

ate wages and discontent with their lot.

In our desire to increase the standard of

efficiency of railroad employes, we should

not allow the question of higher education

to run away with us. To talk of the edu-

cation of railroad men is, to quote Mr. C.

E. Perkins, like talking about the educa-

tion of dry-goods merchants. As a mat-

ter of fact, a railroad—in the abstract

—

dispensable conditions of service, and it

would appear that higher education is

not conducive to these requisites of ser-

vice.

Railroad labor is, to a very great extent,

composed of fairly intelligent men who in

youth either did not have the inclination,

opportunity or means to acquire a trade

or higher education. This class exists in

every country and invariably drifts and

anchors in railroad and kindred service.

Regarding railroad officials, it will be

found that, apart fromthe engineers (main-

tenance of way), most of the eminent rail-

road men have come up from the ranks.

There are exceptions, being men who by

influence or the fact that they have shown
aptitude for some particular branch of the

business, have secured good positions

without working up through the ranks.

Quite recently Sir C. R. Wilson, presi-

dent of the Grand Trunk system, refer-

ring to the question of a successor to

Charles M. Hays, general manager, is re-
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ported to have said : "We consider Amer-
ica far ahead of any other country in the

management and building of railroads, and

England and the other countries over the

water can learn considerable to their ad-

vantage from them."

While this praise—coming from such a

Source— is very gratifying, we know it is

true that America leads the world in rail-

road building and management, and the

credit for this condition of affairs is to a

great extent due to those eminent railroad

men who have come up from the ranks.

One hesitates to say what one thinks in

regard to this matter, for fear it might be

construed as an attempt to belittle higher

education. It would, however, appear to

the writer that the entrance into railroad

service—with the exception of the cases

quoted—of men with higher education is

not a practical solution of the question of

increa-ing the standard of efficiency of

railroad employes. This for the reason that

such men would not take kindly to the

hardship of railroad work, with its few

prizes in the way of higher positions.

For several years quite a number of

prominent railroads have been solving the

question by the following means

:

(1) Hiring none but men physically and

morally fit, intelligent, fairly well edu-

cated and not over a certain age.

(2) Furnishing facilities—in the way of

instruction cars, etc.—whereby men can,

on the line of their road (each road hav-

ing peculiarities, etc., of its own) receive

practical instruction in regard to their

work.

(3) Establishment of relief and pension

funds, etc., thereby inducing men to re-

main in the service of one company during

their railroad life.

(4) Promoting men from the ranks to

official positions, and not hiring outsiders

for responsible positions while there are

men eligible for the position in the ser-

vice.

In conclusion would say, apparently the

field for men with higher education lies in

government service, and possibly in the

work pertaining to the construction of,

building up and handling the American

merchant marine service—a service badly

needed.

About Bearings—Hot and Cool.

When jumping at conclusions—and we
all do it at times—we are much too apt

to overlook the parts that are attending

strictly to business and only see those that

are giving trouble. The breaking of eccen-

tric straps on some engines which have

extra large valves and long travel is a case

in mind. Leaving aside the question of

reducing either the size or travel of the

valve, we find the trouble confined to one

or two straps, instead of being an epi-

demic. The first conclusion is that there

is something wrong with the design or the

material, and bronze is often substituted

for cast iron in such cases.

The fact that some of the straps—prob-

ably three out of the four—are running

cool and giving no trouble, is too often

overlooked, and we only see the defects of

the one. If but one strap runs cool, it

shows that it is possible to make them so

as to give satisfaction, and that something

is wrong with the ones which give trouble.

It may be either the material or the work-

manship, and the fact that one runs as it

should proves this to be the case.

in the weight or travel of valve.

Another instance of a similar nature

may help to illustrate the point more

forcibly. An engine of the Atlantic type

had trouble with one of the bo.xes on the

trailing wheels, while the box on the other

side ran perfectly cool. Investigation

showed that the inside end of the box was

comparatively cool and that the heat in-

CROSS-SECTIOX OF "cH.\UT.\UQUA" FIREBOX.

It is of course possible to reduce the

work of eccentric and straps by reducing

the travel of the valve or its size (and

consequently its weight), or both, and it

would probably be advantageous to do this

in some cases. But as long as one eccen-

tric and strap remain cool and work with-

out difficulty, the fault is not necessarily

creased toward the wheel. A new box

acted in the same manner, and a different

metal was considered. The fact that the

other box was running cool was over-

looked, and also that the heat was not

evenly distributed.

Careful consideration shows that the box

was unevenl)' loaded, so as to bear heavily
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against the hub of the trailer, and that if

this was remedied there would be no need

to look further for a new bearing metal.

There is a cause for every effect, and it is

better, where possible, to remove the cause

than to remedy it in other ways. When
similar bearings act in an entirely different

manner, it is generally better to find why
the one fails than to devise ways and
means for entirely changing the condi-

tions. This brings about new problems

which may be avoided by carefully study-

ing present conditions.

The Railway Mechanical Conventions.

The joint committee of the Master Car
Builders' and of the Railway Master Me-
chanics' Association met at the Hotel Iro-

quois at Buffalo, on December nth, to de-

ventions held at the same place in June
last, which were : Single room, one per-

son, without bath, $3 ; double room, one

person, without bath, $4; ordinary double

room, one person, with bath, $5 ; extra

large double room, one person, with bath,

$6; double room, two persons, without

bath, each persons, $3 ; ordinary double

room, two persons, with bath, each person,

$4 ; extra large double room, two persons,

with bath, each person, $5. Applications

for rooms, etc., should be made to Woolley

& Gerrans, the proprietors of the Grand

Union Hotel at Saratoga Springs, or at

the Iroquois Hotel, Buffalo.

Some desire was manifested to hold

the convention at some other place than

Saratoga, but nobody was present who
could guarantee that the necessary accom-

sisted that the arrangement led to hurry-

ing through the business at a rapid rate,

which was not conducive to the best inter-

ests of either association. It was then agreed

to return to the old practice of holding

the conventions in different weeks. A
novel change was agreed to, which was
that the Master Mechanics should meet
first and the Master Car Builders in the

following week. As now agreed upon,

the Master Mechanics will meet on the

third Wednesday of June and the Master
Car Builders on the following Monday.

The large United States annex at Vin-

cennes (Paris E.xposition), together with

its steam and electrical equipment, has

been sold by Messrs. Charles Neat & Co.,

112 Queen Victoria street, E. C, London,

ally lor Locomotive Engineering, by F. W. Blauvell.

EXPERIMENT.\L ELECTRIC ELEVATED TR.\IN—NO 0FFICI.\L D.\T.'\ .W.-ML.^BLE,

cide on the next place for holding the

annual conventions. There were present

on behalf of the Master Car Builders' As-

sociation Messrs. J. T. Chamberlain, J. J.

Hennessey, E. D. Bronner, J, H. McCon-
nell and S. P. Bush. On behalf of the

Master Mechanics' Association there were
W. S. Morris, A. M. Waitt, Geo. W. West
and Angus Sinclair.

A sub-committee which had been pre-

viously appointed to inquire into the facili-

ties offered at different places for the ac-

commodation of the conventions reported

in favor of Saratoga, and it was agreed to

hnld the annual convention at that place

with headquarters at the Grand Union
Hotel.

The arrangement as to rates, etc., are

the same as those that governed the con-

modation could be provided elsewhere.

The machinery and railway supply exhibi-

tion which has become such an important

feature of these conventions now rule out

some places that might be able to furnish

the hotel accommodation. Niagara Falls

made a bid for the conventions, but it was
very evident that even the hotel accom-

modation was too limited. A representa-

tive of the hotel proprietors of Atlantic

City attended the meeting, but he could

guarantee nothing, and so Atlantic City

was dropped, although a good many mem-
bers would like to dwell for a week by the

salt sea waves.

A discussion arose about the desirability

of holding both conventions in one week,

as was done last year, and a member of

the Master Car Builders' committee in-

acting on behalf of the American authori-

ties, to a Manchester engineering firm.

This building, which was constructed by

the Berlin Iron Company, of Berlin, Conn.,

measures about 350 feet in length by 126

feet wide. The power plant consists of

two 250 horse-power steam boilers and a

"Ball" engine of 300 horse-power coupled

to a 2So-kilowatt generator. There is an

electric traveling crane of 30-ton capacity,

running the whole length of the main aisle.

The building and its plant are now being

taken to Mancliester to be re-erected there.

—Engineering.

It is reported that two regular lines of

steamers are to begin running from New
Orleans to Europe in connection with the

Illinois Central.
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Bits of Railroad History—Being Ex-

tracts From the Diary of my
Great-Grandfather.

BV R. E. MARKS.

My great grandfather on my mother's

side was rather peculiar in some ways

—

apt to be "sot" in his ideas—but had

withal very good judgment on current

events, and his estimates of men and their

inventions were fairly correct—more so

than the average. Moreover, he was an

Englishman by birth, and was fortunate

enough to have enough money to indulge

his fancies, travel when he liked and enjoy

life generally. But alas ! the money has

not descended to this day and generation

—

only a "find," in the shape of a diary or

journal which the old gentleman kept more

religiously than he ever did anything else.

It differed from the usual form of diary,

which gives the date, weather and a few

other dry and musty facts which nobody

cares a rap about, and is only written to

was withdrawn. Of course the "Rocket"

is all right, and George Stephenson de-

serves credit, although they do say he gets

much that belongs to others.

I have always had a soft spot in my
heart for Richard Trevithick. the father

of them all in practical moving engines.

Other men tried, or told someone else how
to try, but Trevithick did. That French-

man Cugnot, 'way back in 1769, did pretty

well on a road wagon ; but our Dicky made
it a success in 1803. Smooth rails and

wheels (45-inch wheels), a boiler 51 inches

by 6 feet long and a cylinder like a gun

barrel, 8J4 x 54 inches—not a beauty, but

it went. If I'd been old enough to realize

things as long ago as that, I believe I'd

have helped him along—with funds, of

course ; he had the brains.

In the meantime that Yankee, Oliver

Evans, has been at work, and came pretty

near beating our Trevithick, for in 1804

he built his machine with an awful name

it as a base, but he ripped it up so no one

would have known it. He had ideas on

boilers, and he put in a lot of tubes in

place of the one large one. Then he used

a fan for blowing the fire.

1S30-
I went to America in the fall. Wanted

to see how things were going in the place,

and I found they hadn't been idle in rail-

roading. Stephenson's "America" and

Foster & Rastruck's "Stourbridge Lion"

arrived lart year, and Horatio Allen made

a try with the latter, but it seems to me he

failed to show the usual Yankee grit, for

he gave it up after a few trials. Said

'twas too high and too heavy.

Peter Cooper had more determination,

and though a merchant, he made the

the first American engine that would go.

I'd rather have seen the "Tom Thumb"
on the Baltimore & Ohio than the Rainhill

trials—but I didn't, worse luck.

fill up anyhow. His was different—but

you shall judge of that later.

Some of the old gentleman's effects were

recently sent to me, after lying in garrets

and cellars for years, and things by the

way, which no one else seemed to want

(that's why I got 'em), and among them

I fished out the aforesaid journal. It

dates away back to 1800, and I omit a lot

not relevant to railroading; but he must

have been mechanically inclined. If he ap-

pears egotistical at times, don't blame me
—that's a trait of the family that ran out

before my time. Well, here goes

:

i82g—
Well, the Rainhill trials are over, and

Stephenson's "Rocket" carried off the £500

prize, but I-—and lots of others—think the

"Novelty," built by Braithwate and Erics-

son, the better engine. It is a trim little

machine and ran steady and fast, but, un-

fortunately, several leaks developed and it

("Orukter Amphibolo"), which not only

runs itself on land, but takes to water like

a duck. He gave us the high-pressure

idea and seemed to be a bright chap, but

he met with the same fate as Trevithick

—

they called him a lunatic, and he couldn't

earn enough to buy bread—let alone but-

ter.

The idea took a good long nap, until

Bleikinsfp, in 181 1, and Hedley, in 1813,

took a hand with his "Puffing Billy," and

hauled ten coal wagons five miles an hour

with 50 pounds of steam. He found that

it was too severe on the track, and so

doubled the number of wheels, making it

the first eight-wheel engine.

Over in France. Marc Seguin was en-

gineering the first road there, the St.

Etienne & Lyons, in 1826. I was over

there that year, and Seguin showed me his

new machine before it was finished. He
bought an old Stephenson engine and used

There's a fellow in Baltimore. Ross

Winans, that I'm watching pretty close

;

seems a good deal like I think Dicky

Trevithick must have been. He's always

doing something. He has made anti-fric-

tion bearings, put them outside of tlie

frame and uses coned wheels. Why didn't

I think of that before?

l?3i—
This Baltimore & Ohio road is one of

the best examples of Yankee daring I

know of. They are spending money like

water and pushing it as fast as they can

into a wilderness. Some of the rails are

laid on granite, the stone and grading

alone costing over $46,000 a mile.

They are offering prizes for the best en-

gines, and good ones they are, too—$4,000

for the first, and $3,500 for the next best.

A country watchmaker. Phineas Davis,

builds a four-wheel coupled engine with a

tubular boiler. He calls it the "York,"
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after hi? native town, and he wins the

prize. Davis also goes to work for the

road, and i • associated with Ross Winans,

whom I've mentioned before, and they

make a good team. The "York" weighs

only 31,2 tons, yet it pulls 14 tons as high

as 14 miles an hour.

Other engines are being built, and it

seems as though everyone had gone daft

on locomotives. The West Point Foundry

built a locomotive last year—the "Best

Friend"—and have just turned out an-

other, the "West Point," designed by

Allen, for the South Carolina road. The
"Best Friend" is hardly true to its name,

when the fireman is in question, for when
that dusky individual got impatient and

humiliated and wanted to jump out and go

home—but I didn't, for we soon reached

a speed of 25 miles an hour. I held my
breath—what a glorious way to travel ! I

soon came back to earth, however; for

the engine burned pine fuel, and great

clouds of smoke pour back over us, till my
opposite has some of her beauty hidden

by the soot. Cinders and sparks come
back, too, and here was a chance to re-

deem m3'self, for as they fell in her lap. I

picked them off and threw them out

—

burned my fingers, of course; but they

were healed by smiles and sympathy. But

it is an odd scene—umbrellas are raised,

but only to add fuel to be devoured, rather

than prove a protection, and it i-^ amusing

Wales, but never before on a locomotive.

It has drivers 5 feet in diameter, and also

runs on the Mohawk & Hudson, where it

has made a mile a minute—so they say.

1832—
Home again, and I find that England

has not been idle either. Stephenson has

earned the reputation of skillfully adapting

the plans of others, but of doing no im-

proving himself. In other words, he i?

not an inventor, but a successful builder.

There's a difference between the two. and

each has his place. Timothy Hackworth,

on the other hand, is original, and being a

good builder besides, is ahead of George

with his "Globe" and "Middlesboro." The
latter is a six-coupled engine, the first we

Jmeoinvtiue Enj/ineeri
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tied down the safety valve, it promptly

blew up, and his friends saw him no more.

I must not overlook my invitation to

the opening of the Mohawk & Hudson
road on August 9th of this year (1831).

The West Point Foundry have built the

"De Witt Clinton." an engine with 55-2 x

l6-inch cylinders, four wheels, all drivers.

with wrought-iron tires, and weighing 3'^

tons. There were numerous guests, many
of them representing the first families, and

we were all anxious for the start. The
seats in the cars faced each other, and
when the engine took up the slack to start

(for the chains had at least 2 feet slack),

I promptly landed in the lap of a very de-

mure damsel opposite. Of course I rode

backwards.

She took the sudden onslaught as gra-

ciously as possible, but I was deeply

to see portly and staid . old aristocrats

vigorously slapping out the fire on a seat-

mate's clothes. Finally we stopped, and

as the cars ran together, the occupants of

the rear seats returned the compliment of

the start, and for one brief moment the

daughter of the Lieutenant Governor (as

I was told) clutched wildly at my coat

—

but we : topped too quickly to suit me.

The Camden & Amboy road has im-

ported a Stephenson engine, the "John

Bull," which weighs 10 tons and is the

heaviest in the country.

Still in .•\merica; but this year (1831)

is so full of new things here that I can't

bear to leave. John B. Jervis has had the

"Experiment" built at West Point, and it

is believed to be the first engine with a

"bogie'' truck. True, these were used on

cars in the old davs at Merthyr Tvdvil, in

know of. James Kennedy has designed

the famous "Bury," with its round top.

The Glasgow & Garnkirk road has been

opened in Scotland, and Stephenson ran

the first engine over it—named for him-

self. Mails are being carried by train and

progress seems assured.

Baldwin, of Philadelphia, has started in

also, but I'm sorry his "Ironsides" fol-

lows Stephenson's designs so closely. Most

of the Yankees build them different, just

to be different—but Baldwin is evidently

a conservative chap.

Stephenson is building all his engines

alike as far as possible, until he has to

change to meet Hackworth and others. He
isn't a leader, but he makes more money

than the others.

1836-
Once more I'm in .A.merica, and I find
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things much improved. Baldwin no longer

follows Stephenson—in fact, he struck out

for himself in his second engine. He's a

good business man, too, which too many
of them are not.

There are not so many freaks as there

were a few years ago. This locomotive

craze, if I can call it so, has brought out

many bright men in both countries. Here
in America there are the Xorris Brothers,

Long, Stevens, Garrett, Eastwick, Harri-

son and a lot of others; nor must we for-

get James, who, though most of his efforts

have been in road wagons, has developed

a number of improvements. William Mor-

ris has just brought out liis "Washing-
ton." and the work it did during the trial

at Peters Island, where it drew a load of

19,200 pounds up a rise of i in 14 at the

rate of 15 miles an hour, is very creditable.

The incline is 2,800 feet long. If the

original Washington was as strong in pro-

portion, it's no wonder the colonists won
their fight. This "Washington" is a good-

looking machine, too—a pair of 4-foot

drivers just ahead of the firebox and a

four-wheel truck ahead, cylinders outside,

and a Bury boiler.

Henry R. Campbell, of Philadelphia, has

an engine built by a James Brooks, of

same city, with four driving wheels and
four carrying wheels ahead. I rather like

the plan. It looks well and seems sensible

from every point of view.

The Cumberland Valley road has put on

night cars, and out of curiosity I took a

trip in one of them. They are a novelty,

that's sure; but unless I absolutely have

to travel at night, hereafter I don't use

them.

'Twas a cold night, and the bedclothes

were a minus quantity. There were a pil-

low that almost got lost in one ear, and

a mattress that would have fitted the other

if it hadn't been on top. They told me
there were chilled wheels under the car,

and I know the cars were. I had a cold

for a month, but I also had the experience.

1837-
Things are devel.iping so rapidly here I

don't want to leave the country. Garrett.

Eastwick and Horrison are making quite

a stir with the "Hercules." This has

•wheels like the Campbell, and young Har-

rison has planned a set of levers between

the drivers on each side to equalize the

\\ eight. They are the best invention for

many a day. This isn't the only good

thing either. It's a good-sized engine, too,

12 X 18-inch cylinders. There's another

queer arrangement, too—between the valve

and valve seat is a plate which is moved
either front or back and reverses the en-

gine by admitting steam to either end of

cylinder desired.

Letters from home tell me that freaks

have been rampant there. A Tom Harri-

son, whoever he is, has built two engines

for the Great Western road which ought

to land the man who designed them in a

madhouse. His first fool trick is to put

the boiler on one truck and the engine on

another in both cases. The 'Hurricane"—

one of the pair—has lo-foot drivers, while

the others are only 6 feet, but geared 3 to

I, so as to equal 18 feet; the cylinders are

16 to 20. Harrison seemed to think wheels

make them go—but there's no use wasting

time, ink and paper telling what an idiot

a man of this kind is.

Venerable Engineer Pensioned.

The following letters received in this

office explain themselves

:

Thinking it may be of interest to you, I

enclose copy of letter received from Mr.

Freeman Borst, who was pensioned in

November. He has been railroading since

1852 and running an engine on the district

wide by 170 feet long, two stories and

basement, and built on the usual machine-

shop gallery style of construction. A
traveling crane, 30 feet wide, runs the full

length of the building, leaving galleries on

the second floor, on both sides, 30 feet

wide. The construction is steel through-

out and designed to safely carry a load of

300 pounds per square foot. This building

was erected for the purpose of taking care

of three important departments of the

company, viz. : iron valve, injector and

safety valve. It is a model machine shop

and is equipped throughout with the very

latest tools and appliances. The steam

plant consists of a 125 horse-power special

Babcock & Wilcox boiler, built for a safe

working pressure of 400 pounds per square

inch. In connection with this boiler there

CROSS-SECTIOX OF HIGHL.^ND R.\ILW.\V TEX-WHEELER.

between Cumberland and Grafton since

1857.

Mr. Borst wears a forty-five years' ser-

vice medal.

The switch key he turned in had been

carried by him more than eighteen years.

Jos. BlLLIXGH.\M,

Div. Master Mechanic.

Cumberland, Md.

Keyser. W. V.\.. Xov. 21, 1900.

Mr. Jos. Billingham,

Div. Master Mechanic.

On account of being pensioned a few

days ago. which relieves me from duty

for the remainder of my days. I enclose

you my switch key with many thanks, and

pray the party who may become possessor

of it may have as good luck as I have had

and reap the same reward.

Freem.\n Borst,

Late Engineman 3d Div. B. & O.

Keyser, W. Va.

are a number of appliances for testing all

goods under steam, air and hydraulic pres-

sure. The building is lighted by electricity

and the power is furnished by a 100 horse-

power engine. The exterior of the build-

ing pre-ents a very handsome appearance,

being pressed brick throughout. The erec-

tion of this building will not in any way
reduce the building now occupied by the

company on East Eighth street, Cincinnati,

which will hereafter be entirely devoted

to brass work. This new building in-

creases the manufacturing facilities about

25 per cent, and gives employment to 100

men in addition to the force already oper-

ated, bringing the total force up to 500

hands. The opening was celebrated by a

reception and dance, which was attended

by a thousand people.

The Lunkenheimer Company have just

completed a new machine shop, 90 feet

On New Zealand railroads women are

employed as gate-keepers at level cross-

ings. The standard pay for this work is

$5 a month. Yet New Zealand is reputed

to be the paradise of highly paid labor.

Perhaps the sex makes the difference.
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Heating the Roundhouse of the Chi-

cago & Northwestern Ry. Co.

at Clinton, Iowa.

The method of heating adopted in the

new roundhouse of the Chicago & North-

western Railway at Clinton, Iowa—proba-

bly the largest in the world—presents an

interesting study. The house is 375 feet

in outside diameter, the interior circle be-

ing 212 feet in diameter. The inside clear-

ance between walls is 81 feet 6 inches, and

length of time during which a locomotive

must remain out of service.

As most effectually combining the ad-

vantages required to meet these conditions

the Blower System of combined heating

and ventilation was selected and installed

in accordance with the plans of the B. F.

Sturtevant Company, of Boston, Mass.

Located outside of the house and filling

the space between it and the nearby ma-

chine shop and storeroom, is the Sturte-

sections in three groups and enclosed in

a steel-plate casing, rendering the appara-

tus at once fireproof and directing the cur-

rent of air to the fan under whose action

it moves.

Passing upward from the fan the air

enters a large horizontal galvanized iron

duct which extends to a position midway
between the inner and outer circumfer-

ences of the roundhouse and there

branches into separate pipes extending in

PI..\N FOR HEATING ROUNDHOUSE.

provision is made for 48 stalls, or, includ-

ing entrance and exit, 50. As the length

of the longest locomotive is 62 feet 8J/2

inches ample space is thus left around it.

In selecting the system of heating, the

desirability was recognized of combining
both the means of maintaining proper

temperature in the building and of rapidly

melting snow and ice from the locomotives

during the winter season. Upon the rap-

idity with which the latter process can be

accomplished must of course depend the

vant apparatus, consisting of a steel plate

fan wheel 12 feet in diameter enclosed

in a steel-plate housing with upward dis-

charge. To the fan shaft a llH x 16 hori-

zontal Sturtevant engine is directly con-

nected. This arrangement makes it pos-

sible to operate the fan at any desired

speed and with entire independence of any

other source of motive power. The air is,

by means of the fan, drawn through a

heater having a capacity of 20.000 lineal

feet of one-inch pipe built of Sturtevant

either direction entirely around the house

until they meet at the opposite end of the

same diameter. Being carried overhead

they in nowise encroach upon valuable

space.

Distribution of air is secured through

branching pipes which are led downward
along the sides of the vertical posts and

branch beneath the ground level so as

to connect with the pipes extending to the

pits upon either side. The vertical pipes,

fitting close to the posts as they do, are
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protected from injury and do not occupy

effective floor space. Just above the floor

line each is provided with a slide damper
by means of which heated air may be

admitted to the building. There being over

fifty of these branch pipes with these open-

ings, it is evident that the circulation of air

is all that can be desired.

Each branch pipe to a pit is provided

with a damper operated from floor level

so that air may be locally discharged in

large volumes. The result is that an ex-

cessive amount of hot air is delivered to

the pit , and rises evenly across the run-

ning gear of the locomotives. The high

temperature rapidly melts the snow and
ice while the air, with the greediness due
to high temperature, rapidly absorbs all

moisture and carries it away. .A. hot, dry

condition is therefore assured, and the

time during which a locomotive must be

kept out of service is usually reduced by
fully two-thirds, a most important feature

in locomotive practice. It is evident that

the large volume of air admitted plays an
important part in the process of ventilat-

ing. Individual roof ventilators are pro-

vided for every other stall, thus insuring

positive upward movement of air from
floor level and its escape when its duty is

completed.

One of the most essential advantages of

this method of heating lies in the fact that

the entire heating surface (far less than

would be required for direct heating) is

massed in a firepoof casing in the adjoin-

ing building. The volume and tempera-

ture of the air is immediately under the

control of a single individual, while local

requirements can be met by the adjustment

of dampers as shown and described. The
exhaust steam from the fan engine is

utilized in the heater, so that the cost

of operating the fan is reduced to practic-

ally nothing. Live steam is supplied to the

remainder of the heater. It is, however,

customary in ordinary mill practice where
there is ample quantity of exhaust steam

to utilize it in the heater as can always

be readily done without producing back

pressure on the main engine.

Tim Mackey's New Year.

BY R. E. MARKS.

Railroad men are not much given to

romancing as a rule, although you now
and then find a fellow who talks to his

engine as though it was a thing of life

instead of a mass of iron and steel; but

these fellows don't run in the pool. That
takes the romance out of it, and iron be-

comes iron and his engine love turns into

a "battleship" or a "hog," according to

the road he is on.

Tim Mackey wasn't any exception to the

rule—no romance about him—and yet way
down in his heart he was as full of chivalry

as any knight errant—and more than

some. His coat of mail was only a pair

of overalls and his helmet removable only

by a liberal application of soap and water.

but his chivalry reached clear down to his

pocket-book—deeper than it often goes.

Tim isn't a young man—was once, I

suppose, but that was before I knew him

—

fact is, he must be sixty, I should imagine,

and he has been hostler in the Northamp-
ton yard for years. Ran an engine on

the northern division years ago, they tell

me— till his wife died and left him the two
boys to bring up.

Then he gave up the road and got a job

as hostler so as to be near home. Wanted
to keep an eye on those boys all he could

lor he knew they'd be wild, I guess

—

probably was himself once. But he paid

the penalty when it came to watching

these boys, they tell me.

He had a little cottage near the round-

house and he hired a middle-aged woman
to keep house and look after the boys

—

but she couldn't do that, nor Tim either

for that matter. Did the best she could.

train 51 and went under—no one knows
how. Tim didn't say much or do much,
wasn't like him, but he saw that Mrs. Jack

and the baby were comfortable and went
back to work.

'Twasn't long before Tim had a call

from an insurance man.

"Is this Mr. Mackey?"
"That's me name, sor."

"Mr. Mackey, I have a check for you.

Your son John was insured in our com-
pany for a thousand dollars in your

name.''

"Dcn't want it, sor, and I won't take it

nayther. Why can't you pay it to his

wife—b'lcngs to her, not me."

"But ts in your name, Mr. Macke)-

—

probably taken out before he was married.

Can't give it to anyone but you. But if

you want her to have it—and it's mighty

generous of you, Mr. Mackey—why just

come with me and we'll fix it."

BLU\\ ER USED IN HEATING ROUNDHOUSE.

though, and Tim was grateful for that,

even if she was a terror to get along with.

Made life miserable for him sometimes,

but he didn't kick as long as the boys were
cared for.

Jimmy, the oldest boy, ran away young,

and where or what he is. no one around

here knows—but it's the hope of seeing

him again that keeps Tim up and work-

ing—he'd collapse if 'twasn't for that, they

all tell me.

Jack, the younger, went wild, too, and

lit out early, but his father kept track of

him and when he married about three

years ago, Tim began to look younger.

Then when little Tim appeared on the

scene old Tim was almost happy. Used
to run down to Ware every little while

to have a romp and see the folks; always

liked Jack's wife, he did, and helped him
get started housekeeping.

Then came that young blizzard in '98

and the next he knew Jack had been

brought home dead. Fell or slipped from

"Didn't the by pay for it? Why isn't it

the woman's and the little uns? 'Taint

mine, and I don't want it."

So ihey went to Ware and with little

delay had the thousand dollars in the

bank to the credit of Mrs. Jack, who was
tearfully grateful and whose opinion of

fathers-in-law had taken another boost—
and no wonder.

In the meantime there has been another

quiet little drama played. Tim hadn't

lived in the cottage for two years, but

had boarded. Only a few knew the rea-

son. He couldn't get along with old Miss

Barstow any longer. Worried him to

death, he told a few of his cronies. But as

she hadn't any home he wouldn't turn

her out, and so went out himself and

boarded. Gave her the use of the house,

and I am told often carried a basket of

wood or a bag of coal to the door be-

tween dark and daylight.

Old Miss Barstow died last montii,

though, and so Tim had the place fixed
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General Correspondence.
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FLOODS ON ENGLISH ROAIl;

Floods on an English Railway.

Tlie photograph- from which the an-

nexed illustrations were taken were sent

to us by Mr. Wilson Worsdell, locomotive

superintendent of the North Eastern

Railway of England, who writes

:

"B;ing a subscriber to your paper, and

noticing that on several occasions you

have very interesting views of railway

occurrences, etc.. I think the enclosed

photographs will be of interest to your

readers. On Friday night, October 26th,

we had an unprecedented rainfall, about

3J4 inches in twelve hours, flooding sev-

eral parts of this railway ; and at a place

called CuUercoats, on one of our sea.ude

branches, the station was completely

flooded, and. owing to the ballast having

been washed away, a passenger train was
derailed, and the unique experience of

having to take the passengers out of the

railway cars by means of boats, as shown
in the eiclosed photographs, had to be re-

sorted to.

"I thought perhaps you might like to

publish them in your journal, if you

thought them of sufficient interest.

"W. Worsdell."

itorial staff had been keeping bad com-

pany. Must the link motion go? Why,
the idea is ridiculous, and to admit the

dire possibility is like saying amen to a

proposal to pull down the palladium of

our liberties or to make confession that

American locomotive designers and master

mechanics are liable to make mistakes in

their chosen business. Perish the thought!

The link motion has been one of the most

cherished idols of the American locomo-

tive. Have we not rejected with scorn

every substitute offered to move the valves

and reverse a locomotive, and have we
not praised it and boasted of its mer-

its so much that we ought to be

wedded to its perfection for all time?

.\nd now you, in the editorial page of

Locomotive Engineering, the leading lo-

comotive paper of the world, admit that

our idol is not all gold.

I have admitted myself that it was no

easy matter sometimes to scheme a link

motion for certain ten-wheel engines that

was without its faults; but I never had

the temerity to propose a change from the

link motion. I am aware that ^lason

built many locomotives in which the slide

valves were operated by what was called

the Walschaert motion, and I am doubtful

if any of them have remained out of the

scrap heap to this day. I have seen loco-

motives using Joy's motion which has no

eccentrics, only an arrangement of rods and

levers, and I am certain that they have

all disappeared from this continent. Then

I have seen divers other valve mo-

tions, like the Wilson and the Strong and

the Lewis and some others of that ilk. but

when you ask where are those motions to-

day, echo answers where ! Even the Cor-

liss valve motion had its chance, and it

kept the track men busy along the line

picking up fragments of the gear which

they carried home and converted into

pokers and weapons of offense. Now,

Defence of the Link Motion.

On finishing the reading of an article

on page 522 of Locomotive Engineering

entitled "Must the Link Motion Go," I

looked the paper over to see that I had

not been reading any other paper, and then

I made u|) my mind that one of your ed- FLOODS ox ENGLISH RO.VDS
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since we have gone through the whole

gamut o£ valve motions and gone back to

the link, why should you come in to dis-

turb our complacency and suggest de-

serting our only safe stand-by? If you
are really in earnest about wanting to

abolish the link. I should like you to give

an illustration of what you could offer as

a substitute on a ten-wheel engine. Also

I should like to know if you are prepared

On the nth of this month the crown sheet

gave way in forward part of the box, pull-

ing fifty-two stays through. The engineer

claims to have had one gage of water and

130 pounds of steam when sheet let go.

His reputation for truth and honesty is

first class, and we have no reason to doubt

his statement. He has been discharged

for burning crown sheet. Now, will you

please answer the following questions

:

(4) If this crown sheet was really

burned by this engineer, what will be the

condition of sheets and stays, threads in

sheets and on stays and seams where ex-

posed, and where would effect of heating

show most? Crown sheet had 3-inch

crown and 3 inches higher in front.

I would be pleased if you could answer

this by personal letter at once, as it may
assist this man to hold his position and

also keep his reputation clear as an engi-

neer. You understand what it means to

be discharged for burning an engine.

Hoping you will grant this favor, I am,

Engineer.

[Whoever was in charge of this engine

displayed criminal carelessness in not hav-

ing the boiler thoroughly inspected after

the firebox sheets were overheated. The
fact that the staybolts were giving trouble

by leaking after the overheating ought to

have been taken as a warning that some-

thing was wrong. It is a most reckless

proceeding to increase to 160 pounds pres-

sure a boiler that was designed to carry

^nly 135 pounds. A hydraulic test of 180

pounds was not sufficient for a boiler

carrying 160 pounds.—Ed.]

Effect of Feed Water at

Seasons.

Different

FLOODS ON ENGLISH RO.VDS.

All motive-power departments are per-

haps at this season of the year taxed to

their fullest capacity to cope with the de-

mands of the transportation people and

to recommend a valve motion for a loco-

motive that does not increase the valve

lead when hooked back.

A. CONVETH.

Camden. X. I.

The Crown Sheet Failed.

I am a constant reader of your paper,

and have been for some years, and con-

sider it good authority on subjects pertain-

ing to locomotive engines and boilers. I

have a case before me upon which I would
be pleased to have your opinion. A loco-

motive boiler, which is seventeen years

old and has been in constant service, was
constructed to carry 135 pounds working
pressure. The firebox was renewed seven

years ago. the boiler continuing to carry

same pressure; 15-16 crown stays, 4^ x
4'/2-inch centers. About twenty months
ago the engine was fired up in roundhouse

with low water crown sheet, and flue sheet

and side sheets were heated to a cherry

red down as low as the eighth row of

flues. The boiler was filled up with cold

water at once, not waiting for sheets to

cool. The firebox had no work done on it

in consequence of this heating, except to

drive up heads of stays, so they would not

leak. The crown stays have given con-

siderable trouble from leaking ever since.

Eight months ago the engine boiler was
given a hydraulic test of 180 pounds and
working pressure raised to 160 pounds.

FLOUDS 0.\ ENGLISH RO.VDS

(1) Do you think this boiler was safe

with the increased pressure of 160 pounds,

an increase of 25 pounds?

(2) Was the test of 180 pounds hy-

draulic pressure sufficient?

(3) What effect would this heating and

sudden cooling of sheets and stays have

on them as to their strength and durabil-

ity?

to add to the embarrassment of being

short of "power" they have to contend

for a period of six or eight weeks with

the disadvantage of leaky flues. There is

apparently no cause for the flues to con-

tribute to the embarrassment, as the fire-

men exercise the most exacting care in the

performance of their part without accom-

plishing the desired result.
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The writer has observed for the past

three or four years that the flues give the

most annoyance during the fall rain-

storms. Those conditions may be attrib-

uted to the chemical substance leached

from the decayed vegetable matter. This

chemical element commingles with the sur-

face water and is carried by the rills and

streamlets into the storage supply, thence

it is conducted into the tank of the loco-

motive. This chemical substance seems to

be very searching in its property, as is in-

dicated by the condition of the fire-box.

There would seem to be some evidence

to substantiate the theory as the effect is

not only on the flues but also on the seams

and crown bolts.

After the rainstorms have ceased, the

flues will again resume a normal condition

and will give excellent satisfaction with

not as much attention as had been pre-

viously given them.

For a brief period during the breaking

up of winter similar conditions will be

observed, until the water gets back again

to its normal state.

that time draftsman and man of all work
for the late Thatcher Perkins, engineer

and superintendent of the company. Be-

fore the large machine shop was finished,

Mr. Perkins put a small portable engine

and boiler and a few tools in the smith

shop building, and took a contract to re-

build two small engines which had been

used on narrow-gage coal roads in the

vicinity of Pittsburgh : one of which, be-

longing to an operator named Bausman,

and which we nicknamed "Bausman's

rhinoceros." was the engine shown in the

cut. I do not know where or by whom it

was designed and built, and thought, when

I first saw it, that it would be much better

to put it in the scrap pile than to attempt

to make anything approaching a practical

engine out of it ; but Mr. Perkins did not

agree with me, and we took hold of the

job.

No drawings of the work have been pre-

served, and I have only been able to find

a few of my sketches, which show it was

for a 3-foot gage, with 24-inch driving

wheels, and that the boiler was 33 inches

FIRST WORK OF THE PITTSBURGH LOCOMOTIVE WORKS.

This suggestion is advanced with the

aim that some chemist in the railway ser-

vice will make an analytical investigation

of the supply water at such periods with a

view to ascertaining the nature and char-

acteristic property of this foreign substance

to determine, if possible, the effect it has

on the firebox sheets, and to demonstrate

the correctness or falsity of this theory.

James Fr.\ncis.

Carhondale, Pa.

A Curiosity in Locomotive Design.

The locomotive shown by the accom-

panying photograph may be of interest,

both because it is the first one upon which

any work was done at the Pittsburgh Lo-

comotive Works, and as an example of the

vagaries into which a departure from

standard practice can lead an inexperi-

enced designer. It is safe to say that it

was the first of its type, and has never

been duplicated.

The erection of the original shops of

the Pittsburgh Locomotive Works was

commenced in 1866. and the writer was at

in diameter at front end. The curious

feature about this engine was that it had

no main or side rods, the piston rods ex-

tending out at both ends of the cylinders

and being connected to slotted crossheads,

fitted with sliding blocks in which the

crank pins worked. The valve gear was

of the Carmichael type, used on steam-

boats in Scotland very early in the present

century. The whole outfit was unme-

chanical to the last degree and a most un-

promising subject for rebuilding.

We retained the boiler, wheels and

axles, threw away the truck and put in

new frames and main and side-rod con-

nections of tlie ordinary type. Link-mo-

tion valve gear could not be used, and

there was not even room for V-hooks, so

that we were obliged to use drop-hooks

and starting bars, and it was a difficult job

to get them up. The engine was put into

as good shape as such a thing could be

brought to, and the night before I left the

company's service, I worked the starting

bars and found that the hooks dropped on

the pins all right, which was the last I

saw of the engine, but I afterwards learned

that the company did not get their money
back either on her or on the other engine

which we rebuilt, owing to a misunder-

standing as to the terms of the contract.

It is hardly likely that a job of this kind

would be offered at the present day, and
less likely that any builder would take

hold of it if it was.

J. Snowden Bell.

Pittsburgh, Pa.

The Apprentice System.
I note your article on the subject of ap-

prentices, in your December issue. This

is a matter in which I have been very

much interested for the past twenty-seven

years, and with great success, and am
sorry to note that there is not enough-
consideration given to the apprenticeship

system, either by private firms or railroad

companies. They show a lack of interest

in imparting the fullest information to the

rising generation serving apprenticeships

at the different trades. The failure of a

firm or corporation to organize a good
system for apprenticeship, shows a lack of

patience; it requires much patience, and
also requires years of time, according to

the class of business in which they are em-
ployed.

A young man of seventeen or eighteen

years, with a good common school educa-

tion, is. in my opinion, a fit person for an

apprentice at any of the trades, and, with

proper attention and encouragement, will

prove a valuable investment to his employ-

ers. I say proper attention, because care

is the watchword to succers in any under-

taking.

Be careful to employ only such as are

fit for the trade ; this can be determined

by taking sufficient time to converse with

the lad. Care should be taken that you do
not employ them oftener than business

will permit. Be careful that they are

spaced far enough apart, in order to give

them the fullest instruction in the different

positions they will pass through during

their apprenticeship, and, above all, be

careful that you have a good foreman,

who has an interest in apprentice boys.

If you have not, you had better abandon

either the foreman or the boys, as the two
must go together—apprentice boys fit for

the trade and a foreman fit to instruct the

boys. Be careful that you have a fixed

plan how they shall be cared for, in order

to serve the best interests of the firm or

corporation you represent; then. I think,

with a little self-interest on the part of the

employer properly applied, he will put him-

self in a position to meet competition much
better, and will have the pleasure of being

somewhat of a benefactor to the rising

generation.

It is too much the practice, both in rail-

road and private shops, to keep an appren-

tice in one position, where it appears to

them his services are most valuable. This

is an injustice to the apprentice, and shows

a decided lack of interest on the part of
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the firm. There are many apprentice boys

who would make bright workmen if they

had the proper attention ; and where he

does not get the proper attention and in-

struction, when serving his apprenticeship,

and in after life succeeds in pushing him-

self forward and obtaining good positions,

he looks backward over the time he was

serving said apprenticeship, and feels that

he does not owe the firm anything for

what he knows.

A four years' term, when the time is

well spent in their several positions, is

long enough, and apprentices properly

looked after will make much better me-

chanics, as a rule, than any that are travel-

ing around seeking work. In other words,

if you want to have good men in your

'shops, spend the time on them for instruc-

tion and make your own men.

If this plan is followed out for the next

ten or fifteen years. I will guarantee that

a good apprenticeship system will receive

your hearty support. John Tonge.

Master ^Mechanic.

Minneapolis, Minn.

The Old Timer.

Among other changes that have taken

place in the train service of railroads that

have been keeping abreast of the times for

the last decade is the passing from the

railroad stage of one of its most prom-

inent and interesting characters, the old-

time hurricane engineer. He was some-

times known as the "Flying Dutchman,"

the "Wild Irishman," or by some other

equally distinctive name suggestive at once

of his character and his nationality. His

remarkable performances, oft retold, and

growing more wondrous with each recital,

made him a hero of no little importance

in the small world he moved in. and he

bore his honors, it seemed to me, with

becoming dignity. A decidedly rugged

type of man, gruff and unsociable, wasting

no time in the cultivation or exercise

of polite manners, deeming it his duty to

devote every moment of his time whether

on or off duty to the company's affairs, at

all times using strong language and some-

times stronger drinks, he knew no law

but the book of rules, and no authority

but the superintendent.

But he passed away, -or if still among us

has been dethroned by the leveling influ-

ence of modern methods and modern ma-

chinery, that has made it not only possible

but imperatively necessary for all to reach

one common standard of efficiency, and

beyond that standard there is precious lit-

tle room for the most ahibitious to earn

applause. This change has robbed the ser-

vice of much that made it once so attract-

ive and fascinating to the average youth.

and is not unlike the playing of a favorite

drama without the hero.

The writer well remembers how his first

desire to "railroad" was prompted by

hearing stories told of the wonderful do-

ings of some of these ancient heroes of

the rail, while forming part of an eager,

open-mouthed audience of old and young

grouped about the stove of the only store

in my native town one night a good many

years ago. The entertainer of that memo-

rable occasion was a man of boasted ex-

perience, he having "went along" with

shipments of stock on several occasions

from "our town" to Philadelphia. He
was evidently a recognized authority in

our little community on railroading, for

his statements were never questioned, and

it is safe to say were not even doubted

by any of his rural audience.

He told of "one time" that Old Bill

Sykes, after having been delayed with

the President's Special by a wash-out until

he had but fifty minutes left to make im-

portant connections at Buffalo, which was

sixty miles away, and how Old Bill, after

assuring the President that he would bring

him in on time, "slammed the lever in the

corner, pulled her wide open and let her

go." The recital of that story, which was

accompanied with all the dramatic ability

at the command of our entertainer, almost

made my hair stand. He told of how Old

Bill dashed around the curve at Brown-

ville, striking a team on the crossing, so

hard that "they were cut slick and clean

from the wagon, and both were carried on

the cow-ketcher into Buffalo, where the

first stop was made," while the number of

cows, dogs and different kinds of fowl that

were killed during that memorable trip

would make it appear that every creature

in the country through which he passed

had, for some unaccountable reason, got in

the way of that special ; but Old Bill went

into Buffalo on time, in spite of all these

obstacles. In that fifty minutes Bill's hair,

he said, turned perfectly white, and the en-

gine, for some reason or other not made

clear to me. was never fit for service after

that eventful run.

Later on, after I had gone firing, but be-

fore the light of wisdom and experience

had dispelled from my unsophisticated

mind the sweet illusions of boyhood, the

question as to what became of Old Bill's

fireman often suggested itself to me.

Another story he told was about a Big

Pat Hannigan, who, at the beginning of a

trial trip with a fast freight train against

the time made by a competing line, de-

clared to the superintendent, in his cus-

tomary forcible but inelegant manner, that

he would make it or burn her up in the

attempt. He did both. "He burned off

every pin on her, dropping her rods ten

miles from the terminal, but was going at

such a high speed that they drifted into

the station over a level track, with five

minutes to spare."

This, our narrator added, was Big Pat's

last trip. The strain on his nerves proved

too much for him, so the president of the

road retired him on a liberal pension.

As in the former case. I often wondered

what became of Big Pat's fireman.

.As with me, no doubt similar extrava-

gant and unlikely stories first awakened

the desire in the breast of many another

youth to enter the railroad service, thereby

supplying a quality of material eminently

fitted, at least by inclination, to develop

into high-rolling heroes of the rail.

But alas ! modern methods and improve-

ments have brought about the decline, if

not the total extinction, of those ideals of

our youth, about whose really creditable

performances was woven so much of the

sensational, the romantic and the ridic-

ulous.

The time has not long passed, when,

you will agree, running an engine in some

localities was an occupation that afforded

ample opportunity for the exercise of all

the skill and reckless daring that any mai>

might possess. That was before the day

of the air brake, perfect roadbeds, split

switches, reliable engines, double-order

system, etc., etc.

The nerve displayed by the old-timer

under those conditions, the runs he made
—yes, and the wrecks he made—were a

continual source of wonder. The former

we will mark to his credit, and at the same

time excuse him for the major portion of

the latter; for the most prejudiced critic

must concede that the man was, as a rule,

superior to the means supplied him with

which to accomplish his task. Then, as

now, there was a premium on speed, ex-

cepting in odd places. He had of course

little to start with, but considerably less

with which to stop; and, to quote an irate

superintendent who was rendering his de-

cision in a case where a train failed to

step in time to avoid collision, "The won-

der is not that the train was not stopped

sooner, but that it ever got stopped at all."

In these times, with all the safeguards

surrounding them, the engineers have been

reduced—or elevated, if you like—to near-

ly a common level. Jack is about as good

as Jim or Bill ; and while there is yet an

occasional opportunity for the display of

superior dash, skill and energy, the result

is but like a flash in the pan, when com-

pared to the deeds performed by those who
led the procession in the "good old days,"

when luck was a most important factor irj

successful railroading.

Thos. p. Whel.\n.

Belleinc. O.

Why Take Down Both Side Rods?

Regarding the exceptions to removing

side rods when necessary to disconnect,

would like to state that I have presented

this question to a large number of engin-

eers and am unable to find any who agree

with the decision of Mr. C. B. Conger.

All manner of reasons have been ad-

vanced as to why there are no exceptions

to the rule to take off rods on each side

if necessary to remove rods on one side,

but among the reasons advanced I can

see but one that in my opinion is worthy

of discussion. I will state it to the best

of my ability, and you will kindly answer

the same or use your own judgment as

to publishing to get the opinions of others.
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This is the reason : When an engine

is on its center or at any other point the

main pair of drivers will slip or turn a

distance equal to the lost motion in main

side rod bushing before turning other

wheels, and as main pin leaves the centers

main wheels will turn even farther than

this, because of the fact that the pin de-

scribes an arc as it leaves the centers.

The pin will move quite a little way before

it would move the other pin. The arc

leaves this line at right angles to rod very

slowly, depending upon the stroke of engine.

If this is a fact, will it not break rods?

Of course, if rods are up on each side this

THROTTLE VALVE.

cannot occur. Please give this matter

your attention, and oblige.

F. W. Beaird.

[The real cause of trouble with a single

side rod is that there is nothing to make
the two ends act in harmony when start-

ing off the center. One end may start

moving above the crank pin while the

dther moves downward. Then there is

grief.—Ed.]

Another Improved Throttle Valve.

We shall have to take a little of the

credit away from Mr. Chambers for his

new idea in a sectional throttle valve. Sev-

eral years ago. while at work at Marshall-

town, la., for the Iowa Central, under

Master Mechanic M. C. Wheeler, I made
and applied to engine No. 25 a sectional

throttle valve, a sketch of which is shown

in accompanying illustration. At that time

thi:^ engine was not equipped with air

brakes and was used as a switch engine.

Supposing the continual plugging was in-

jurious to the joints in steam chests and

steam pipes, I made this valve so when

the pressure was greater in dry pipe than

in boiler, top section No. 3 would rise and

pre>sure in boiler and in dry pipe would

equalize. No. I represents a brass-thread-

ed plug; No. 2, space between head of

stem and shoulder in top section of valve.

This space measured J4 inch for lift.

No. 4 represents a tapered ground joint,

seating in top of No. 5. No. 5 represents

the lower section of valve; No. 6, the

stem; No. 7. a collar and pin on stem.

JOHX E. OSMER.

Clinton, lo'i.i\j.

Early Recollections.

A short time ago someone had an ar-

ticle in the Boston Transcrif't relating to

the lease of the Boston & Albany to the

New York Central & Hudson River Rail-

road, and in it mentioned that there would

be but three railroads, viz. : the Boston &
Maine, New York, New Haven & Hart-

ford and the New York Central, which

would enter Boston, other roads being

leased to the above.

I often wonder if there are any persons

who remember the names of some of the

older roads which entered Boston by their

own or over other roads, say, twenty-five

years ago. The roads probably best re-

membered were the Boston & Maine, Bos-

ton & Lowell, Boston & Fitchburg, Boston

& Worcester, Eastern, Old Colony & Fall

River and Boston & Providence.

The Old Colony & Fall River was

changed to Old Colony & Newport when

extended to that city, and afterwards be-

came the Old Colony. Over this road

came cars of the South Shore Railroad,

Hanover branch and the Cape Cod Cen-

tral.

The Boston & Worcester connected both

these cities, and later, by lease or other-

wise of roads beyond, became the Boston

& Albany. It was in the sixties that the

cars of the Air Line Railroad, of which

Mr. Enos Tucker was superintendent, and

who at an advanced age now lives in Need-

ham, came to Boston from Woonsocket

over a part of the Boston & Worcester

;

and the Boston. Clinton & Fitchburg made

regular trips from Fitchburg over this

road from South Framingham.

On the Boston & Providence could be

seen cars of the old Norfolk County Rail-

road, which connected Dedham and Black-

stone, the Taunton branch (Taunton &
Mansfield), New Bedford & Taunton

(afterwards New Bedford & Boston),

Canton, Stoughton & Fasten (afterwards

Canton, Stoughton & Boston).

The Boston & Lowell drew to Boston

cars of the Boston, Concord & Montreal

:

Northern Railroad, Connecticut & Pas-

sumsic. Concord Railroad, and probably

those of the Nashua, Acton & Boston.

The Boston & Fitchburg (afterward;

Fitchburg Railroad) took charge of the

Cheshire Railroad and the Vermont &
Massachusetts, the Rutland, and possibly

others.

The Boston & Maine and the Eastern

were rival roads for years, and probably

brought cars of the Portland, Saco &
Portsmouth and the Maine Central road,

which as late as 1883 advertised in the

Boston papers the fact that their cars were

of the "monitor-top pattern." They doubt-

less felt that, being so far "down East,"

they were up to date.

For a number of years there was an un-

used piece of track between Boston and

what is now Islington Junction, on the

New York. New Haven & Hartford Rail-

road. This road was first called the Mid-

land Railroad and afterwards the Boston

& New York Central, which failed about

1859 or i860 and became the Boston, Hart-

ford & Erie in 1866 or 1867. The road be-

came the New York & New England, and

later the New England.

On the Boston & Worcester, as late as.

1867, and possibly later, were cars marked

"New York & Boston Express Line," and

a trip to New York, leaving Boston at 8.30

.•\. M., and drawn as far as Worcester by

the Mason engine "Mercury," and arriving

in New York at 5.30 P. M., was consid-

ered rapid, if stops were made at every

station between Boston & Springfield and

chances for lunch at Worcester and South

Brookfield were thrown in.

It was on the Boston & Worcester Rail-

road that cars from the West were seen,

these cars having bay windows at every

window and the old and reliable Creamer

brake, with its hand-wheel resembling a

fireman's hat. Who remembers it?

It was in 1867 that the old Norfolk

County road ended its usefulness, probably

by lease or purchase by the Boston, Hart-

ford & Erie, and the old locomotives,

"Franklin" and "Blackstone," with the

drop-hook valve gearing, became things of

the past, their places being taken by

McKay and Aldus engines.

"Tell your children of it, and let your

children tell their children, and their chil-

dren another generation."—Joel, chap, i,

verse 3. Herbert Fisher.

Taunton. Mass.

When Mr. W. P. Appleyard, master car

builder of the New York, New Haven &
Hartford first brought out a passenger

car sheathed with copper, Mr. A. E.

Mitchell, superintendent of the Erie, was

struck with the belief that copper covering

was likely to prove a better covering than

paint and varnish and he had one car cov-

ered in that way for trial. It proved so

satisfactory that he now has in service six

cars covered with copper. The experience

gained with these cars now show that cop-

per covering is no longer an experiment,

and the Erie people have specified that

twenty-nine cars lately ordered for subur-

ban service shall be sheathed with copper.
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An Addition to Our Name.
With this issue we make a slight addi-

tion to the name of this publication, and

desire to have it distinctly understood that

it is a change in name only. There has

been no consolidation, no change in editor-

ship or management, and there will be no
change in the policy of the paper. It will

continue to be the most interesting rail-

road paper published, as it has been in the

past. The new name simply indicates its

developed scope a little more clearly than

the old one, and in so doing serves its sole

purpose.

Tests of a Locomotive Boiler.

There are so many changing conditions

in the operation of a locomotive doing its

work on the road that tests made to dem-
onstrate the effects of improved propor-

tions or appliances are seldom regarded

as being absolutely correct. On this ac-

count the railroad and engineering world

have regarded with keen interest the var-

ious contributions to scientific locomotive

engineering made by Professor Goss of

Purdue University. As most of our read-

ers are aware, they have in the engineering

laboratory of Purdue University a com-

plete working locomotive mounted on roll-

ers, which is run for test purposes under

conditions as nearly parallel as possible

to the conditions prevailing in train ser-

vice. As the engine is equipped with ap-

paratus for measuring and recording every

detail of the work done, the facts demon-

strated may be accepted as correct, a re-

sult that has never been reached in road

service tests.

At the December meeting of the Ameri-

can Society of Mechanical Engineers, Pro-

fessor Goss read a paper describing ex-

haustive tests of the boiler of the Purdue
locomotive which contained very valuable

additions to the existing literature on boil-

ers and more especially of boilers per-

forming the changing duty demanded with

locomotives. The boiler is of the wagon-

top variety, is 52 inches diameter at waist,

has 200 2-inch tubes II feet 5 inches long,

has 1.346.9 square feet of heating surface

of which 142.6 square feet are in the fire-

box and the remainder in the tubes. The
grate area is 17.25 square feet. This is

the boiler of Schenectady No. i and is

comparatively small, for the engine cylin-

ders are only 17x24 inches, but the tests

made on it give a good comparative idea

of the work now being done by the huge

engines pulling the trains on our trunk

lines. There were particulars of 35 tests

given, the duration of test varying from

68 to 25s minutes. The boiler was de-

signed to carry 140 pounds gage pressure

and during the tests the average varied

from 98 to 155 pounds per square inch.

The plan of testing pursued was to work
the engine in such a way that the quantity

of water evaporation should be increased

with each succeeding test so that the efii-

ciency of the boiler might be ascertained

under the varied conditions of service. In

all the tests an effort was made to keep

the injector working continuously, but the

evaporation was so small in a few of the

first tests that the supply of water had to

be cut off occasionally. In the first test

5.525 pounds of water were evaporated

per hour, and in the last or thirty-fifth test

the evaporation was 14,937 pounds per

hour. This rate was approximately 250

pounds a minute and was sufficient to

evaporate an amount equal to the total

water capacity of the boiler in 34 minutes.

At this rate, had the injectors been

stopped, the water level would have fallen

between the upper and middle gages at the

rate of one inch per minute. That shows

the importance of keeping efficient boiler

feeding apparatus on locomotives. In this

test the boiler transmitted about 288,000

heat units per minute; that is, heat suffi-

cient to raise the temperature of 144 tons

of water one degree per minute.

While the engine was working, there

were assistants taking the temperature of

air. water and smoke-box gases, the tem-

perature of the smoke-box under vary-

ing conditions and the character of the

steam. By the use of a throttling calori-

meter of an improved form taking steam

from a perforated pipe extending horizon-

tally into the dome of the boiler, it was
found that the steam was fairly dry,

although its character varied considerably,

but the indications are that the amount
of moisture in the steam increases with the

rapidity of evaporation. The conclusions

of Professor Goss on this head read:

"The comparative dryness of the steam

under all conditions is a fact worthy of

emphasis, for the locomotive is often cred-

ited with carrying over a great deal of

water to the cylinders. The tests show

that this does not happen under constant

conditions of running. When it occurs

it is probably the result of too high a water

level or of a sudden demand upon the

boiler. For example, if the throttle of a

locomotive, which has been for some time

inactive, is quickly opened, large volumes

of steam bubbles leave the heating surface

and crowd to the upper part of the boiler,

making spray in the dome, a portion of

which may pass out with the steam. A
similar action occurs when an engine

which has been working at a light load is

suddenly required to increase its power.

But these are exceptional conditions. Un-

der uniform conditions of running, such

as prevailed throughout the tests herein

presented, the moisture passing the throt-

tle is never great.

"If, as the writer believes, it is fair

to conclude that variations in moisture are

largely due to incidental conditions, no

serious mistake would be made if the in-

dications of the calorimeter were entirely

disregarded, and all calculations based on

the assumption that the steam generated

is dry and saturated. Results thus ob-

tained should be somewhat more consist-

ent, one with another, than those corrected

for moisture, and hence for general pur-

poses more satisfactory."

The coal used in making these tests was
Indiana block, a light friable combustible

which burns without clinkers. It contains

about 50 per cent, of fixed carbon and 40

per cent, of volatile matter. The quan-

tity of coal fired per hour in the different

tests varied from 729 pounds to 3,133

pounds. The rate of coal consumption per

square foot of grate ranged from 49 to

182 pounds, which is not nearly so high

as that of many road engines; but it is

relatively high, for marine boilers worked

under forced draft rarely burn more than

60 pounds per hour on each square foot

of grate, and stationary engine boilers

seldom burn more than half that quantity.

The evaporative performance of the coal

ranged from 10.29 to 6.39 pounds of water

to one pound of coal, the low efficiency

being when the quantity of water evapo-

rated was greatest.

Careful attention was bestowed upon the

flow, speed and temperature of the furnace

gases. The vacuum in smoke-box varied

from 1.7 to 7.5 inches of water. The

height of vacuum was very much disturbed

by the opening of the fire-box door or the
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closing of the clampers. A thick solid fire

(r closed dampers raises the intensity of

the draft and an open fire door or light

body of fire reduces the pressure of the

draft. Locomotive men ought to study

these phases carefully for they probably

greatly influence the consumption of fuel.

The smoke-box temperature varied dur-

ing the tests from 550 to 798 degrees

Fahr., which was remarkably low, but was

no doubt approximately correct.

Professor Goss contended that other

things being equal the capacity of the jet

as a means of producing draft is nearly

proportional to the weight of steam dis-

charged per unit of time ; that it makes

no difference whether the steam be ex-

hausted in the light puffs common to high

speed or in the heavy puffs incident to

slow speed and heavy work. This does

not agree with our experience and we do

not think men who have had experience

in running locomotives will indorse that

part of the paper.

We regret that limited space prevents us

from publishing the paper in full, for it

contains rich thought-food for those in-

terested in the economical operation of the

locomotive engine.

To Investigate Draft Gear.

The most important question before the

railroad world at present is, What can be

done to prevent freight trains from break-

ing in two? It is now generally acknowl-

edged that the draft gear is the weakest

part of a freight car and that little has

been done to strengthen that part of the

structure in proportion to the increasing

weight of cars and locomotives and the re-

sulting severity of shocks that have to be

endured by the draft gear. With the long

heavy trains that are now hauled on so

many railroads, the shocks thrown upon

the draft attachments are terrific. When
the violence of the shock is measured, the

surprise is not that failures of the draft

gear are common, but that the connections

stand so well as they do. The Erie Rail-

road Company made a series of tests a

short time ago for the purpose of ascer-

taining the extent of shocks transmitted to

the draft gear. A dynamometer car was

used which had a gage graduated to re-

cord a shock of 78,000 pounds, yet the con-

cussions put upon the draft timbers re-

peatedly exceeded that limit of measure-

ment. When such blows are frequently

imparted in the handling of cars it is no

wonder that the repair yards are chroni-

cally crowded with cars waiting to have

broken drawbars replaced and damaged
draft gear repaired.

Among the committees of investigation

appointed by the Master Car Builders' As-

sociation is one on Draft Gear and Coup-

lers. Mr. E. D. Bronner, superintendent

of motive power of the Michigan Central,

is chairman of that committee, and he has

started upon the work in a fashion which

promises to bring forth information that

will be of great service to railroad com-

panies. The Executive Committee of the

Master Car Builders' Association have

authorized Mr. Bronner to spend $1,500,

or more if necessary in making tests of

draft gear, and he has employed Mr. R. H.

Soule, the well-known expert engineer, to

supervise the work. He will hold meet-

ings at various times and places, and the

intention is to invite people well informed

concerning draft rigging and drawbar mat-

ters to attend these meetings and give the

committee the benefit of their experience.

The Westinghouse Air-Brake Company
have offered the use of a train and various

apparatus to be employed in making the

tests, and the generous offer is likely to be

accepted. The Westinghouse Air-Brake

Company have a friction buffer which has

given extraordinary results in reducing the

shocks imparted to the draft gear. That

apparatus will be thoroughly tested, but all

other forms of improved draft gear will

also be investigated, and the experiments

carried out will be sufficient to show the

strength and weakness of the various

parts constituting the draft gear. There is

some diversity of opinion among railroad

officials about how strong the draft ap-

pliances ought to be made. Some men
hold that the draft gear should be made
strong enough to resist the severest shocks

to which it is subjected, while others think

that it ought merely to be made strong

enough to endure average shocks without

breakage. Some people believe that the

draft gear proper should be as strong as

the draft timbers to which it is secured,

while others hold that the 'raft gear should

be weak enough to yield in case of col-

lision without damaging the draft timbers.

It is time that more light were thrown

upon these questions, and we believe that

Mr. Bronner's committee will give forth

this enlightenment.

Rigid and Flexible Center Trucks.

One of the most common subjects of

discussion among railroad-car men used to

be "What is the relative cost of maintain-

ing rigid center and swing-beam trucks?"

Investigation seemed to show that the

swing-beam truck was much more ex-

pensive to repair than one with rigid cen-

ter. The old swing-beam truck was an

article of very inferior construction, and it

failed because some of its parts were in-

herently weak and there were too many
of them.

In a discussion on this subject at a club

meeting some ten years ago, a leading

member said : "We have decided on the

score of economy to abandon the swing-

beam truck. We have done this in the

interests of both safety and economy after

careful investigation. We found that the

parts of our trucks that were constantly

needing more repairs than others were the

hangers and axles which are attached to

the hangers. These axles are breaking so

frequently that the question was raised

whether we should not increase their size,

but then the question came up why have

them at all? This is a kind of question

which comes up often in mechanics. Take

locomotive rod connections, for instance.

We used to shear a great many bolts,

break straps and lose keys, all of which

led to accidents and high cost of repairs.

In searching for a remedy for this, the

question was raised, why have them at all?

If we can do away with them there will

be no bolts to shear or keys and straps

to cause delay and expense. The change

was made with decided benefit to the com-

pany.

"The same policy was adopted with the

swing-motion truck, and a few years' ex-

perience proved that we had done the right

thing. That policy was largely adopted

by other railroads, and there are now com-

paratively few swing-motion trucks under

freight cars."

From various causes there has arisen of

late a doubt among many men about the

abandoning of the swing-beam truck hav-

ing been as wise a move as it was reputed

to be. With increase in the weight of

cars and the general introduction of the

vertical plane coupler new difficulties in

train operating have arisen which some

people think might have been obviated by

use of a swing-motion truck. There are

a great many delays from cars uncoupling

in passing curves, and sometimes the cars

leave the track owing to the rigid charac-

ter of coupler and truck, and it is rea-

soned that a flexible truck might prevent

that There is also no little trouble from

cut wheel flanges and flanges broken off

and the advocates of the flexible truck

insist that it would have a remedial effect

here also. There are some flexible trucks

on the market now that have no more

parts than a rigid truck. They have

no hangers, no support pins and no

sand board. It is possible that some

of them may yet largely displace the rigid

center truck, especially if experience dem-

onstrates that they will decrease the in-

voluntary uncoupling of cars.

Railroad Rates Too Low.

We have received, through the courtesy

of Mr. George H. Daniels, general passen-

ger agent of the New York Central, a

pamphlet, by D. Car-Skaden, on "Do

American Railways Pay?" It gives very

interesting and instructive reading. The

fact seems clearly proven that railroad

companies in America charge too low

rates for transportation to leave a fair

margin of profit. The pamphlet concludes

:

"How railway corporations can sustain

further adverse legislation, and further

reductions in transportation tariffs, coupled

with advanced prices for all material en-

tering into construction, repairs and re-

newals—averaging 40 to 50 per cent, high-

er than in 1898—with the constant demand

for improvements in every department,

and maintain their present high standard
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of efficiency for service and safety, is a

question more easily asked than answered.

States enact laws governing rates, but no

provisions are made for such exigencies as

at present exist. There must be a critical

point somewhere, that even the general

law of increasing returns cannot compen-

sate. If the earnings for i8g8 are a cri-

terion, the advanced cost of material and

labor for 1900 indicates that such a stage

has already been reached; and if so re-

maining, these indispensable quasi-public

institutions, representing between one-

cigh.h and one-ninth of the whole wealth

of the country, will not only not be the

beneficiaries of even a moiety of the pres-

ent prosperity to which they are certainly

entitled, but will be in danger of sustain-

ing a loss instead. That percentage of re-

ceipts which would otherwise afford a

legitimate profit will be fully -absorbed by

increased expenses. To avoid such a re-

sult, one of two courses must ensue

—

either rates must be proportionately raised

or maintenance and efficient service ne-

glected, the latter of which, at best, is

merely a postponement, for the time being,

of the evil day of reckoning and disaster,

inflicting more or less injury upon the

whole community."

The Iniquitous Line Car.

There is something strange about the

way that railroad companies allow them-

selves to be imposed upon by private car

line companies. It is notorious that own-

ers of line cars frequently make more

money for the btisiness they do than the

railroad companies that haul the cars.

Then it seems to be the settled policy of

line car owners to put no more repairs

upon their cars than they can help and the

consequence is that accidents frequently

happen through the air brakes on line cars

being out of order. If fewer railroad offi-

cers were stockholders in line car compa-

nies, it would be much better for railroad

companies.

A paper was read at the Northwestern

Railway Club lately on line cars, and the

following points were made during the

discussion of the paper:

"There is no doubt a large amount of

money lost by the railroad companies in

repairing private line cars. This is largely

due to claims made by the private line

companies for improper repairs. Quite a

large amount of improper repairs are

made by the railroad companies, but it is

almost impossible to do otherwise. Many
cars owned by private car lines come into

various yards, and there are so many
standard parts that it is impossible to

tell just the proper standard, therefore

the railroad company makes the repairs

which its men think are standard for the

car, and when the car gets home they get

a joint evidence card and bill against the

company making the repairs. This is car-

ried to such an extent that in one case a

joint evidence card was presented with a

claim for wrong repairs for a brass which

was applied in the early part of May and

the proper repairs were made in October

by the company owning the car. After

nearly seven months' service the brass was

taken out on account of "wrong repairs

Lnd the railroad company was called upon

to pay for the so-called improper repairs."

"The case of the brass brings to my
mind the fact that I have never been able

to reach anybody who will at any time be

responsible for the private line car. For

imtance, we receive a private line car from

a connecting line with missing material

which is chargeable to the company deliv-

ering. Why can't we get a release card

from it covering the defects? Nobody
seems willing to take the responsiblity and

this is particularly the case of private

line cars coming over transfer lines."

"It is very rarely that we can get one

of the private line companies to inspect

a car that is going to be loaded. Not one

of the firms in the city has got a car man.

When we go to inspect a car that is going

to be sent over our line, it is seldom that

we can find a line car that is fit to go

out without some repairs. If we ask the

people connected with the line what they

are going to do about the cost of repairs

they disclaim all responsibility and say that

it does not belong to their departments.

In nine cases out of ten. railroad companies

have not got the proper material to repair

those cars, and if you make the repairs to

accommodate the owner the railroad com-
pany has to pony a bill on account of using

wrong material."

All of this goes to show that private line

car companies employ officials who delib-

erately combine to cheat railroad compa-

nies.

Another Hot Water Mo(or.

"Hope reigns eternal in the human
breast." says some poet. We think it

reigns more eternally in the breasts of some
inventors than it does with any other class

of people. The more idiotic and more im-

practical an invention may be the more
fiercely the inventor is moved to proclaim

that he has discovered something of a

wonderful character that is going to revo-

lutionize some industry and hurl into

oblivion devices, appliances and engines

which are doing their work satisfactorily

to all concerned except to the unbalanced

inventor.

No invention has been more persistently

threatened with a dip into the waters of

lethe (oblivion) than the locomotive, but

it persistently keeps at work and declines

to be suppressed by its enemies who are

financially interested in would-be substi-

tutes of untried utility. The latest can-

didate for the place occupied by the loco-

motive has recently been exploited in the

pages of a New York yellow journal under

sensational captions such as: "Power
stored in water may supplant the locomo-

tive ! Smoke, cinders and noise of the

locomotive may soon be things of the past.

System is undergoing trial tests on the

New York & Putnam Railroad, etc."

When we descend to read particulars

about the system, we find it to be the su-

perheated water humbug which has been

haunting railroad men for years, boring

them with big promises and realizing rid-

iculous failures. There is a motor car in

the engine house of the New York &
Putnam Railroad which is designed to use

superheated water as motive power, but its

most notable achievement has been going

out a few miles and waiting till a switch

engine came to haul it back. We may
be sure that that performance will not

be mentioned by the parties offering to

sell stock in the company. We admit that

there is useful energy stored up in super-

heated water, but it is not adapted for

railroad motive power purposes.

Diversity of Car Couplers.

When the Master Car Builders' type of

coupler was adopted, it was supposed that

the new form would lead towards uni-

formity in shapes, but the reverse seems

to be the case. There used to be so many

kinds of link and pin couplers that rail-

road companies had difficulty in carrying

at interchange points the diversity of coup-

lers necessary for effecting repairs. When
it was proposed to establish a standard

type of coupler, many people voted for it

in the expectation that the move would

conduce to uniformity, and it must be

very annoying now to find that confusion

is becoming worse confounded through di-

versity of knuckles. That is the part of

the coupler that breaks most frequently,

and there are said to be from 60 to 70

kinds of knuckles already in use with

new ones emerging monthly from the in-

ventor's mill.

It seems to us that it is high time that

the Master Car Builders' Association

should step in and put a restraint upon the

tendency to increase the diversity of coup-

ler knuckles. The M. C. B. coupler has

been long enough in use to demonstrate

the forms of knuckles that give least trou-

ble in service. That being the case, it is

the duty of the M. C. B. Association to

select eight or ten of the most satisfactory

couplers and admit them as standards of

the Association. All others should be

denied interchange privileges. The M. C.

B. Association have refused to recognize

brakes that do not meet certain require-

ments. A similar policy ought to be

adopted in regard to car couplers.

Another Freak.

If Mr. Gilderfluke liad waited a couple

of years he would have added a pneumatic

engine to that wonderful creation of genius

he showed some time ago. True, he might

have had to pay a royalty to the Hopkins

Pneumatic Auxiliary Engine Company, of

Lithonia, Ga., but that would not deter a

man like Gilderfluke from adopting the

latest and most approved devices.
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This is an air-compressor cylinder placed

in front of the main cylinder, tandem

fashion, in which air is compressed and

stored in tanks "put in any convenient

place" (.there are lots of convenient places

lying around loose for tanks on the loco-

motives of to-day), and air is stored for

future use—not for braking trains (that's

an old scheme), but for helping the engine

out of a tight place and prevent her lying

down on the hill with a string of loads be-

hind her. It only adds two levers in the

cab, two more piston-rod packings on each

side and a lot of wimbal joints that delight

the repairman when work is slack. Of

course the main object of the device is to

compress the air on down grades to secure

braking effect, and then give back the

work on up grades. But we have serious

doubts as to its general adoption in the

near future for either purpose.

BOOK NOTICE.
"Tl;e Progress of Invention in the Nine-

teenth Century." By Edward W. Byrn.

A. M. Munn & Co., New York. Price.

$3C0.

This is a book of 476 pages. 6V2 x g'/i

inches, and covers an immense scope of

subjects, as may be inferred from the title.

The author is very modest in his claims

for the work, saying that it is simply a

cursor}' view of the century in the field of

invention, intended to present the broader

bird's-eye view of progress achieved. The

book is based largely upon Patent Office

reports, but that is not a bad blemish, for

the bare chronology of leading inventions

produced during the nineteenth century

represents such a stupendous picture of

human achievement that the industrial

triumphs of all other centuries sink into

insignificance by comparison. Invention

and scientific research had scarcely com-

menced when people first began to write

1800 en the few letters sent through the

post offices. War and strife occupied the

first place in men's minds, and the arts and

agriculture carried on gave little incentive

to ambition. ' But a feeble spirit of in-

quiry was awake. The common schools,

that had been planted like light-giving

rays all over the United States and a few

other countries, were developing the men-

tal faculties of classes who were not bound

by the shackles of "let well enough alone."

Independent thought was growing, and it

started the rills of inventive effort and

scientific research, which gradually in-

creased in force and magnitude until they

reach the shores of the twentieth century

as great rivers. The chronical table of

leading inventions makes edifying reading

itself, and proves that mechanical inven-

tions and researches in chemistry were the

leading forces that revolutionized the

world. In 1800 there are two inventions

mentioned as being worthy of notice, viz.

:

Volta's chemical battery for producing

electricity and Roberts' machine for mak-

ing continuous webs of paper. In 1801

mention is made of the first automobile,

which was Trevithick's steam coach. Be-

sides that there were Brunei's mortising

machine. Jacquard's pattern loom, Scott's

first fireproof safe and the discovery by

Hatchett of columbium. The book con-

tains thirty-eight chapters, each one de-

voted to some particular line of invention.

In going over these we are surprised at

the amount of attention bestowed upon

some lines of industry and the meagre

treatment of others that the world regards

as of greater importance. The author

must have used English reference books

largely, for we notice that he ignores im-

portant American inventors and gives the

credit to others. He never mentions what

Oliver Evans had done with the steam en-

gine or anything else, and credits the in-

vention of the high-pressure steam engine

to Trevithick. His chapter on the "Steam

Railway" is ridiculous, both in brevity and

in inaccuracy. He says that the multi-

tubular boiler was invented by Seguin in

1828. when everyone familiar with the his-

tory of invention knows that it was in-

vented by Nathan Read, a New England

man, in 1788, Peter Cooper put a tubular

boiler on his small locomotive built for the

Baltimore & Ohio in 1829, but the author

does not mention Cooper's work. The
book says that the link-motion invention

was claimed by the younger Stephenson

and by W. T. James, of New York. The
so-cal'ed Sterhen-on link motion was in-

vented by Howe, a patternmaker in the

employ of Stephenson & Son, and no one

else claimed to be the inventor. When
men ignorant about details of the history

of locc motive development are at a loss

to tell who invented some particular de-

vice, the}' are ready to attribute it to the

Stephenscns. We are, then, not surprised

to see that the author of this book says

that Stephenson was the inventor of the

steam whistle. It is well known that the

first steam whistle was invented by Ad-
rien Stevens, an engineer connected with

the Dowlais Iron Works, in Wales. It

was first applied to a locomotive by Bury,

one of the early English locomotive build-

ers. Another chapter of the book that

displeases us is that devoted to wood-
working machinery. Outside of the saw,

the art of wood working by machinery

was alnio t entirely developed by .Amer-

ican invention and genius ; but this book

would lead one ignorant on the subject to

believe that all the important wood-work-
ing machines that now fill our planing

mills were invented in England. There is

a chaper called "Metal Working." which

is a misncmer, for it ought to be called

"Metallurgj-," as it is devoted entirely to

metallurgical operations. Although ma-
chine tool making is one of the most im-

portant industries in the United States, it

is scarcely mentioned in the book. These

and other omissions and mistakes are

bad blemishes ; but still the book is a valu-

able contribution to the industrial litera-

ture of the last year of the nineteenth cen-

tury.

Examination for Promotion.

We are requested to answer so many
questions that belong to the examination

code of the Traveling Engineers' Associa-

tion that we have decided to publish the

questions with the answers as they appear

in Sinclair's "Locomotive Engine Running
and Management." The questions were

originally compiled by a committee of the

Traveling Engineers' Association for the

guidance of the members, but no answers

were given. A set of answers was pre-

pared by Mr. M. M. Meehan, and they

were afterwards expanded by Mr. C. B.

Conger and Mr. Angus Sinclair. They
will be continued monthly until the whole

code is completed. As published in the

book mentioned they read as follows

:

Q. I.—What is a locomotive?

A.—A steam engine placed on wheels

and producing power to move itself and

draw cars on a railway. For convenience

in operating, there are tv.o high-pressure

engines coupled to the same wheels.

Q. 2.—rWhat are your first duties when
going out of the house with an engine?

A.—To see that there is sufficient water

in the boiler, that gage cocks and water

glass are working properly, firebox flues

tight, the fire in good order, ash-pan clean,

that there are proper tools on the engine

for use in regular service, also for cases

of accident. If I did not bring the engine

in last trip, I should inspect the engine

thoroughly for any defects that might

cause trouble on the trip ; look on the

report book and see what work the last

man reported, and note what work has

been done.

Q. 3.—What tools do you consider

necessary?

A.—All the tools usually supplied on

this road for regular service, firing tools

included; such tools and blocking as are

required in case of accident; oil cans and

signal lamps.

Q. 4.—What supplies?

A.—Coal, water, sand, oil. waste, pack-

ing, e.xtra glass globes and any material

you r ust use regularly on the trip.

Q. 5.—How do you locate a pound in an

engine?

A.—Place the engine on the top quarter,

block driving wheels, have the fireman

give engine a little steam and reverse her

;

watch all points on that side where she is

liable to pound. If the axle pounds in

box, you can see the wheel hub move
without moving box ; if wedge is down or

pedestal bolts loose, the box will move
sidewise on the shoe and wedge. If it is

not located in the boxes or rods, look at

key holding piston rod in cross-head, or

spider may be loose on piston rod. It is

difiicult to locate this trouble unless you

have once heard it, as the pound is not al-

ways the same at each end of the stroke;

it depends on how the spider or piston is

fastened on the rod.

Q. 6.—If pound is in the rods, can you

always locate it?

A.—Yes, in the way just mentioned.
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Q. 7-—How would you commence to

key-up a mogul or ten-wheel engine?

A.—Place engine on center, so pins

would be the same distance apart as cen-

ters of axles, to get the side rods the exact

length ; key-up the middle connection of

side rod first, then the front and back, as

they can more easily be adjusted the

proper length. For main rod, stand on the

quarter; if the crank pins are not worn
out of round, any position will do.

Q. 8.—If the pound is in the wedges,

can you set them up and get them right

the first trial?

A.—Most always.

Q. 9.—How do you do this?

A.—Have the engine on straight track,

so the boxes would not cramp the wedges

;

place that side on the top quarter, give en-

gine steam or pinch wheel to move box
away from wedge and against shoe; set

wedge up till it is tight between box and
jaw of frame, then draw it down about

% inch, so box can move up and down
freely. Or have two helpers ; take pinch-

bars, use one each side of driver; when
both raise at once, wheel and box will

raise. Set up wedge till box sticks, then

slack it down till box moves freely.

Q. 10.—Will an engine pound if pedes-

tal bolts are loose?

A.—Yes. With a Baldwin engine or

any build that has the brace bolted to hook
over the bottom of jaws; if bolts work
loose, it will let the brace and wedge
down. If there is a large bolt runs from
one jaw to the other, like the Manchester
or Rhode Island engines, the wedge can-

not drop down, as it is held up by the

thimble which goes on the pedestal bolt

between the jaws ; but the jaws will spread

apart if bolt gets loose, and let box pound.

Q. II.—Where wedge bolts are broken,

how do you keep the wedge in position?

A.—If there is a jam-nut or wedge bolt

on top of pedestal brace, and bolt breaks

on top of this nut, it can be spliced by run-

ning the nut up over the break and putting

a washer equal to half the thickness of nut

between it and the brace, thus having half

the nut each side of break ; this will not

hold the wedge from going either up or

down. Or a nut of the right size can be

put between the wedge and brace and tied

with a piece of wire through the hole in

nut. This will hold wedge from coming
down.

Cheaper and Quicker.

In response to an invitation to bid on
some locomotives to be built for the State

railways of India, the lowest bid from an
English builder was $1,000 higher for each

locomotive than the bid of the lowest

-American manufacturer. The English

bnilder asked for nine months in which to

do the work. The American contracted

to do it in six.

Conserving Effect of Westingliouse
Friction Draft Gear.

On October 14, 1900, between 11 and

11.30 P. M., a collision occurred, under
the following circumstances, in the Ana-
conda yard of the Butte, Anaconda & Pa-

cific Railway

:

Switch engine No. 3 was coupled to

seven loaded pressed-steel ore cars at the

east end of the yard, being on a side track.

A man had been left to open the west

The coupler was the "Standard," with

solid knuckle.

All of the cars were fitted with the

Westinghouse friction draft gear—not one
of which attachment, even on the colliding

cars, was damaged in the least.

The opposite from the colliding ends of

the two cars mentioned had slight kinks

in the center sills, near the body bolster;

the striking plate and end sill were bent

in about 7-16 inch, just back of the coupler

#^»
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the consequent damage, it came out un-

scathed.

Nor should the strength of the car or

coupler pass unnoticed, though the weak-

est points in each, under buffing shocks,

were demonstrated to be as described. The

coupler has a 6-inch shank, in this being

out of the ordinary.

Some Ideas on Road Supervision.

BY EUGENE m'.\ULIFFE.

On a great many railroads there exists

to-day a condition that does not tend to

materially increase the footing of that

much watched column of figures known

as "net earnings." Economy has of late

years been the watchword of the railway

world ; but, unfortunately, in a great many
instances the honest and well-meant efforts

of many officials to that end have not met

with complete success. On some special

lines, it is true, remarkable showings have

been made, but often such specialization

the cheapest engine. It matters not as to

whether she excelled on any special item

—

that can readily be done—but it is the total

cost that tells the true story.

Human nature is a fixed quantity. That

must be taken as we find it, and it rests

with the man whose talent, broadness and

honesty of purpose have placed him at the

head, to direct subordinate effort in the

right channel, which, in railway service,

lies in the line of the greatest possible

earning consistent with fair and consider-

ate treatment of the public, its patrons and

dependent employes.

In discussing economies the writer only

desires to touch on such points as the men
employed in the mechanical and operating

departments are directly concerned with.

Land, legal, claim, telegraph, soliciting

and other departments cover particular

fields, but while the mechanical depart-

ment of a great many roads is held, in a

niLasure, secondarv to all, or at least the

RESULT OF COLLISION.

has resulted in the partial or complete

neglect of richer fields, with cents saved

that might have been dollars if the effort

made had been otherwise directed.

It requires no special talent to produce

a showing on some one line or in one de-

partment, if the welfare of all others is

made subordinate to the favored one. This

disregard of the welfare of the whole in

many instances is not intentional, but is

brought about by the fact that some par-

ticular man is of the opinion that his de-

partment is of greater importance than

any other or that a personal showing is of

greater consequence than a general show-

ing. When the end of the year comes,

with it? figures, a balance favorable or un-

favorable, it is the net side that counts,

and the man who best keeps that in view

is the most valuable man. Going down to

smaller matters, on the same principle, the

engine that runs the most miles or moves

the largest tonnage for the least money is

operating department, there is one time

when it rises above all else in importance;

that is when the cry "retrenchment" is

passed down the line.

The fact that the mechanical department

is so unfortunate as to consume the major

part of the operating expense will always

serve to maintain its importance. Econ-

omy in the use of lubricants, fuel and

other supplies has in the past, and yet

offers rich fields ; but the cost of running

repairs to locomotives, the expense en-

tailed by the rough handling of cars, in-

judicious speeds at certain times and

places, losses by fire and stock claims, in-

juries to the patrons and employes of the

road, avoidable delays to trains, both

freight and passenger, with a consequent

loss of patronage and business prestige,

are all points that deserve attention, but

which seem in a great many cases to be

partially neglected. A gentleman prom-

inent in the railroad world a short time

ago touched on that greatest of all econ-

omies, rarely spoken of, but much prac-

ticed, viz. : the economy of truth. Per-

haps less economy in that line, together

with less disposition to shoulder trouble-,

on some other person, without the sug-

gestion of a remedy for the complaint, and

a more thorough understanding of the

fact that the same paymaster pays us all

to a common end, could be called the

essence of the whole situation.

An increased demand for heavier ton-

nage induced by keen, aggressive compe-
tition, heavy business, the shortage of en-

gines and cars, the marked and startling

increase of weight and capacity of much
of the new power recently purchased, the

complete transfer of labor, skill and re-

sponsibility involved in the control of

trains from the hand to power brakes and

from train to enginemen, have all com-
bined to produce an intense condition

which requires the full and hearty co-

operation of everyone from the call-boy to

the general manager, if the desired result

would be secured. It is hard to foresee

the result of innovations or how perplex-

ing the complications born of new and

strange conditions may become. For in-

stance, the advent of locomotives with a

tractive capacity of from 40 to 70 per cent,

in excess of those to which engine, train,

track men and dispatchers are accustomed

to, at times results in the apparent tem-

porary demoralization of all forces.

The average man is willing and anxious

to keep step with the times, but he be-

comes partially lost; and nothing but the

direct supervision of men who have capa-

city to encourage and lead will avoid at

least partial panic.

The introduction of heavier engines, re-

quiring more skill in handling, and the

proper diagnosis of special complaints,

greater physical effort, longer hours, with

the compensation fixed at the old standard

and requiring time for adjustment; the

feeling that the new condition is forcing

men out of employment, the feeling en-

gendered by road and office men unable

each to meet the expectations of the other,

all victims of a common condition, suggest

a state of affairs requiring the presence of

the leader. Railway organization is very

similar to military organization, and the

rank and file, generally speaking, evince

the same willingness to follow loyally the

leader who has their confidence and re-

spect. No superintendent has yet dared

string a schedule so fast chat his engineers

would not make up time if the means were

given them ; and. on the same principle,

the American engine and train man will

meet any other proposition offered, if

rightly approached.

Believing that the ends of economy and

the highest possible grade of service would

be best obtained by the closer relation of

department to department, and the de-

partments in turn to the men, the writer

would urge the consolidation of the duties

of subordinate staff officials. They are so
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numerous as to be able to give every man
and every new condition close personal at-

tention. There are hundreds of train-

masters to-day who act as judge, jury and

executioner en thousands of men involved

m accidents, in the arbitrament of whose

(;a!"es a knowledge of the locomotive, air

brake and train handling is a necessity,

but who are more innocent of these things

than the youngest brakeman. These men

are not foTs, but unfortunately have been

t-ained on other lines to the exclusion of

:he one they now most need.

I have one man in particular in mind

vhose calendar is never clear. The raa-

j irity of cases consist of trains parting,

engine failures, air-brake failures (mostly

imaginary), delays to important trains,

I tc, and in deciding on the disposition of

ihese cases he in a measure gropes in the

dark. Again, traveling engineers and air-

b -ake instructors in their journey over

iheir districts notice conditions relating to

I he operating department, and trainmas-

•,ers to the mechanical department, but,

confined within fixed limits they take no

notice of the matter—in fact it is often

the part of discretion not to do so.

When a rush of business comes, perhaps

.It a season when it is difficult to maintain

power in the best possible condition, the

f ilure to handle this volume of business

creates some trouble.

.'\t times one department feels that the

other is not doing its share, and vice versa.

The men think that they are being mis-

used, and a reign of indifference com-

mences, that does not help much toward a

betterment. At this point the subordinate

staff organization should be of most value,

working for the company. Constantly in

the field, they certainly should be able to

convey fairly to the proper parties the true

status of affairs.

The combining of the positions of train-

master or assistant trainmaster, road fore-

m:in of engines and air-brake instructor,

suggests an arrangement that deserves

S3rae consideration, offering what seems

to be the most feasible plan to furnish the

necessary go-between to official and man,

a staff organization that, properly organ-

ized, should be most effective in bringing

the service up to the highest standard, or

under extremely adverse circumstances

making the avoidance of a condition of

semi-demoralization possible. With a suffi-

cient number of men to admit of giving

each man just such territory as he can

well handle, meeting the men and covering

the ground frequently, it should not be

difficult to secure such knowledge as would

materially increase the capacity of the

head of each department, with the addi-

tional satisfaction of knowing that reme-

dial measures adopted would be fairly ap-

plied. There is no reason why a man who
is informed on locomotive and brake prac-

tice should not be informed on train rules

and handling, competent to pass fairly on

all complex questions. As to the matter

of economv. such a man could, when rid-

ing i;n an engine or train, observe the

conJitijn and handling of both engine and

air brakes, noting defects and giving the

proper instruction to engine and train

men ; observe the use and misuse of fuel

and supplies; note manner of performing

road work by train men and agents, the

conditi:^n of road bed and other fixed

property—in fact, all the work that three

men, each trying to cover a larger terri-

tory and but poorly able to do so, would

do, with the capacity to apply or suggest

a remedy without treading on someone's

corns. This man would work for the

company direct, and having no one to un-

load on, would meet each issue squarely as

it came up. This man often by close asso-

ciation with the men could learn of their

small but vexing troubles, avoiding many

times the convening of grief committees

that usually come away with something.

The taking of employes into a partial con-

fidence is a plan that would beget much

more intelligent and loyal service. Often

railway officials, struggling to bring a

poor property up to a pacing basis, could

add materially to the effectiveness of a

fixed but Ijmited number ot cars and en-

gines, if the manager could, through the

proper channel, get his desires before the

men. Ten hours are but ten hours, but

men can and will do more in that time if

properly attuned than otherwise. Many
men have thought the pooling of engines

was brought about by indigestion or such

that the Old Man was a sufferer from,

when the facts were that the road was

compelled to refuse paying business for

lack of power, the profit from this business

possibly changing a deficit to an earning

—

something very necessary to the purchase

of more power.

Such an organization could also arrange

systems of education and examination on

train rules, machinery, etc.. without which

the greatest incentive toward study is

lacking.

The questions that could be met in this

way are endless. The plan has been pro-

nounced practical by many able railroad

men. The only question raised is, Can the

right men be had? When matters of im-

portance are discussed, the personal quan-

tity must be left out. The man who is

most valuable, who can earn the most

should be chosen. If nepotism or friend-

ship is to decide the selection, the effort

will prove futile. If the material does not

exist to-day, create the demand, and with

this as with any other line, the demand

will be filled when the way is pointed.

New Locomotives for the New York
Central.

At a meeting of the Board of Directors

of the New York Central, on December

20th, President Callaway was authorized

to contract for 100 new locomotives of

the first class. These new engines will be

ordered at the discretion of the president.

and are reported to cost about $1,200,000.

thus averaging $12,000 each.

Women Railway Officials.

"Sometimes railroad companies depart

from all rules and traditions and make in-

novations that, to say the least, are rather

startling," said an old Kansas City rail-

read man recently, in a conversation with

a reporter.

"It's only a few years since the Southern

Pacific saw the sudden collapse of what

seemed a very promising experiment, yet

now it has another, and in this case, too,

the results so far are very satisfactory.

"Ten or a dozen years ago 'Old Charlie

Crocker,' as he was familiarly called by al-

most eve.'y employe of the Southern Pa-

cific, as a reward for a particularly daring

and meritorious act, prevailed on the di-

rectorate of the Southern Pacific to edu-

cate a young girl. She had lived almost all

her life in the mountains of New Mexico,

with almost no associates except her

father, an engineer, and his fireman. She

was a railroad girl from top to toe, and her

knowledge of railroad craft enabled her to

avert what would have been a most fright-

ful wreck. Her reward was an education

such as few girls in her station in life ever

obtain. Everything one of the finest edu-

cational institutions in the West could do

was done for her. and at the completion of

the college term she was, at her own re-

quest, given a post-graduate course in me-

chanical engineering. Her schooling fin-

ished, she was given a position in the office

of the superintendent of motive power at

a nice salary, which was looked upon by

the men in the office as a kind of pension.

It was supposed that she would, in office

parlance, 'hold the chair,' and that her

time would be occupied by purely technical

duties, but the yoimg woman soon proved

she was worth more than her salary. One
day, within a year of her graduation, she

submitted plans and specifications for a

new type of engine. There were a number

of new ideas in the plans and some decid-

ed improvements, and it was just the thing

the company had been looking for. Some
of the best mountain passenger engines the

Southern Pacific ever had were built from

that set of plans.

"It was a rude shock to the masculine

element in that office that 'the girl' should

carry off the honors they thought were

safely their own, and then they fell to

wondering what this phenomenal girl

would do next. She did what they all do

if the right man comes along. One day a

b'g official of an Eastern railroad came

through the office. No one ever knew how
it happened, but the bright light of the

motive-power staff' swapped mechanics for

matrimony. An experiment with the 'new

woman' was closed, and the 'first lady me-

chanic' was transformed into what she is

to-day—a very happy wife.

"Not until a little over two years ago did

the staid old management take another

plunge into officially unknown waters.

Then when Spanish treachery raised the

cry. 'Remember the ]\Iaine.' and all the

patriotic instincts of the sons of Uncle
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Sam were at boiling point. O. F. Pease,

the trainmaster at Gila bend. N. M..

lumped out and put his name on the mus-

ter roll of the First Territory Cavalry. Be-

t'ore he left he wired his resignation and

turned the office over to his wife, who for

years before her marriage, had been a tele-

graph operator on the line. AH her married

!ife she has been doing more or less of the

clerical work of the office. Gila Bend is

a little place in the middle of a long divi-

sion, lonesome as only a coal and water

-lation in the great American desert can

be. and it was almost impossible to keep

;i clerk there for any length of time. In

the interval between the departure of one

clerk and the arrival of his successor Mrs.

Pease learned all the details of the office

work, and, on the departure of her hus-

band, it was a very handy knowledge.

"Just at that time the road was rushed

to its utmost capacity by the enormous

tered, but almost backed out again. I

thought I had got into someone's family

quarters. There was a carpet on the floor

and pretty white curtains at the windows,

and everything was suspiciously clean for

a railroad office. Before I could get out,

however, a neat little woman came to the

railing from behind a big desk and asked

my business. I fuddled around like a boy,

but finally made her understand I was
looking for the trainmaster. T hold that

po ition. What can I do for you?' I re-

gained my nerve and told her I was look-

ing for work in the train service and pulled

out a bunch of letters and my card.

"She looked the letters over, and then

said : "They are all right, but you are too

old to enter our service as a new man

;

the age limit is 35 ; and then, too, I see

you wear glasses. You couldn't pass our

color-blind examination at all. I'm sorry,

but our rules are verv strict.' I then asked

order is 174,600 pounds, of which 136,000

pounds rest on the drivers. The driving

wheel-base is 15 feet, and the total 26 feet

2 inches. The cylinders are 20 x 28 inches,

and the driving wheels 75 inches diameter.

The boiler is extended wagon top, with a

working pressure of 200 pounds. The
firebox is 1203-16 inches long by 41 J4

inches. There are 370 tubes. 2 inches

diameter and 180 inches long. The tubes

provide 2,889.85 square feet of heating

surface, the water tubes 34.28 square feet,

and the firebox 200.7 square feet, making

a total of 3,124.83 square feet. The grate

area is 34.63 square feet.

-\t a recent meeting of an engineering

society in London, a celebrated civil engin-

eer made some remarks about the kind of

railway structure that would be best adapt-

ed to train speeds of 100 miles an hour

and over. He advocated a good solid

SCHEXECT.ADY TEN-WHEELER FOR MICHIG.\X lEXTR.\L R.\ILR0.AD.

government business it was handling, and

every employe was working overtime.

Mrs. Pease wired repeatedly that the office

was without a head, but no attention was

paid to the communications, and meantime

she handled the office lik a veteran. One
day the superintendent of the division

dropped into Gila Bend. The 'acting train-

master' was having an audience with a

big engineer who had carelessly run

through on open switch. He sat, a grin-

ning watcher, while the dainty little wom-
an made the engineer squirm with her

scathing comment on his neglect, and when
-he told the big fellow he could take a

thirty days' vacation to improve his eye-

sight, the superintendent was evidently

satisfied that the A. T. M. was 'on to her

iob.' Before he left he told her that the

genera! manager was so well suited with

her conduct of affairs that he had author-

ized her permanent appointment to the

office.

"It was over a year after her appoint-

ment that I came through Gila Bend, and

I sought the trainmaster's office. I en-

for 'transportation' East, and this charm-

ing little trainmaster turned to a black-

whiskered individual at one of the desks,

saying: 'Oliver, make this gentleman out

a pass to El Paso. Railroad man looking

for work.'

"When I got outside I learned that the

dark-haired gentleman was the woman's
husband. He had come back from Cuba

as fit as ever for his old job. but 'the pres-

ent incumbent' was giving entire satisfac-

tion, and he had to content himself with a

clerkship in his wife's office.

''Mrs. Nona Pease, of Gila Bend, N. M.,.

is the only woman in the world who fills

the position of trainmaster on a railroad."

—Kansas City Star.

Michigan Central Ten Wlieeler.

The ten-wheel engine here shown is

one of a group recently built by the Schen-

ectady Locomotive Works for the Michi-

gan Central Railroad. It was designed to

pull the heavy fast passenger service, for

which that road is noted.

The weight of the engine in working

track curved to a radius of about two

miles. On a track laid in a series of very

easy curves he maintained that a train

was steadier than on a perfectly straight

track and that the train resistance was not

increased.

Messrs. Buker & Carr, Fairview Heights,

Rochester, N. Y., have issued a little

pamphlet which will interest air-brake men
and others. It shows their hose stripper

and cutter and the work that is produced

by it. With this machine one man can

splice SCO hose a day.

-At a meeting of the Institution of Me-
chanical Engineers of Great Britain, a

paper was read advocating the use of

larger freight cars as a means of reducing

the cost of transportation. There are few

"wagons" on British railways that carry

ten tons and these are confined to mineral

traffic. In explaining the difficulties in

the way of making a change one member
stated that there are 500.000 cars belong-

ing to private owners.
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The Tropenas Process.

The Sargent Company, of Chicago, have

made a step in advance, from a metallurgi-

cal standpoint, in their Tropenas process

of making castings. Heretofore the vast

majority of small castings have been sup-

plied by the makers of semi-steel or cru-

cible steel ; the former metal, of course,

not having the properties of actual steel,

and the latter being too expensive, while

both of these processes necessitate con-

siderable time for the turning out of even

moderate sized orders.

By the Tropenas process they are able

to manufacture small steel castings of ex-

cellent quality, machine molded, and the

larger the order the quicker the delivery in

proportion. These castings do not require

annealing, so that the day after the pat-

tern is received at the foundry it is pos-

sible to turn out a day's worlc, running

from one to several hundred pieces, and

the day thereafter the castings may be

cleaned and are ready for shipment.

Notwithstanding that they have never

hitherto advertised themselves as manu-
facturers of small steel castings nor

sought this business, they have had many
orders for work of this character, which

were formerly filled in crucible or open-

hearth steel. It is through their experi-

ence in the manufacture of steel by these

two processes just named that they have

been led to the adoption of the Tropenas

process for small castings. Their plant is

at Chicago Heights.

The Tropenas process was adopted after

several years of experience with open-

hearth and crucible steel plants, and after

a careful study of the subject of steel-mak-

ing at home and abroad, where the Tro-

penas process is in successful operation in

some forty different plants. It consists in

the use of special converters, in which pig

iron and selected scrap, previously melted

in a cupola, are subjected to an air blast

of 3 to 4 pounds pressure per square inch,

directed horizontally across the top of the

molten bath. This action generates in-

tense heat by the combustion of the metal-

loids in the pig iron, and after a period

varying from sixteen to twenty minutes,

depending on the quality of the charge

used, there remains in the converter a

bath of nearly pure iron. Addition is

made of ferro manganese or ferro silicon,

or both, to bring up the silicon, manganese
and carbon contents to the specified pro-

portions, when the metal is drawn off into

a ladle and poured. The process is very

simple and the product very regular.

Its peculiar advantage lies in the fact

that the resultant metal is much hotter and
more fluid than that produced by any other

method, and it is this fact which makes it

valuable in the manufacture of small and
intricate castings, as it can be poured over

the lip of the ladle in as small a stream as

desired, and will run through thin sec-

tions, producing solid castings free from
pin-holes and cracks. Any grade of metal

is readily produced by varying the addi-

tions. It is consequently valuable not only

in the production of low carbon steel of

the maximum permeability, so much de-

sired in electrical castings, but also in the

production of special grades of hard steel

for mining-machinery parts and other pur-

poses.

Miscellaneous castings, unless otherwise

specified, ire made of mild steel, which is

tough and machines readily, having a ten-

sile strength per square inch of from 65.-

000 to 75,000 pounds, with an elongation

of 20 to 30 per cent. The accompanying

illustration shows a few of the castings

made of Tropenas steel. They are solid

and true to pattern, equalling in every re-

spect forgings of all kinds, which they are

intended to replace, as they can be fur-

nished in much less time and at a lower

cost, especially where special dies and ap-

pliances for forging are made.

duce blast for a cupola is equal to three-

tenths of the tons melted per hour multi-

plied by the pressure of blast in ounces per

square inch. For forge blast an allow-

ance of % horse-power may be made per

forge, and for exhausting smoke there-

from the power required will be .44 horse-

power per forge.

Machinery and Transportation Building

Progress in Pan-American Exposition

construction is specially emphasized by

the completion of one of the largest and
most important buildings, six and one-half

months before the opening date of the Ex-
position. Machinery and transportation

exhibits will be installed in this splendid

building, which is a very striking and

beautiful exhibit in itself. Description

fails to convey to the mind the impression

THE TR0PEN.\S PROCESS.

Wherever possible, all patterns are

molded by machinery, which insures uni-

formity. Every attention is devoted to

securing the best result both in quality and

workmanship. All kinds of work in the

shape of special castings for automobile

construction, general railroad, mining,

electrical and machinery parts, where

lightness and strength are desired, can be

made in Tropenas steel equal in all re-

spects to forgings.

In his paper at the last meeting of the

American Society of Mechanical Engi-

neers, Mr. William Sangster presents

some interesting facts regarding fan-

blower practice in connection with cupola

furnaces and forges. He points out that

"in hardly any other class of machinery is

the methods of application of so great im-

portance as it is in the case of centrifugal

fans. The conditions of one installation

are usually so different from those of any

other that hard and fast rules are out of

the question." Briefly summarized, he

shows that the horse-power required to pro-

upon the observer of such a triumph of

architectural and engineering skill. It is

one-third of a mile in circumference, every

foot of which is replete with beautiful de-

signs in columns, grills, panels and relief

work, interspersed with such lavish colors

as the Moors were wont to use to embel-

lish their ancient mosques and temples.

The building is not only grand; it is

grandly beautiful. Present progress

leaves no doubt about the Exposition be-

ing ready on time.

Nearly all railroad officials legard the

competition of street cars as an unmiti-

gated evil ; but Mr. W. H. Newman, presi-

dent of the Lake Shore & Michigan South-

ern Railway, looks upon street car line ex-

tension from a different standpoint. He
rejoices to see street car lines extended

into the territory of his road, because he

knows that dwellings will be extended far

beyond the city limits, and his company
will gain more from hauling freight to

provide the necessities of life for the peo-

ple than they lose in passenger fares.
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Air=Brake Department
COWXCTED B^ F. JL ?«T1 ] tS.

Two-ApplicatiM Stop.

Freqnent inquiries from Gorrespoodems

aad oranmmciatioDS trooi coairibntors

seem to indicate that ihe term "mo-appli-

cati<n stop" is not piroperiy tmderstood.

Possibly this is becacs« of die insn&ien-

CT of the definition; bowerer, we hope a

better nnderstanding of the matter inaj

be had from the following

:

'^wo-appliolioa sicfi* does not mean
that the stop shall be nsade bj two sodi

resnlar apfdicatioas osnallj made to bring

lease p':;;"^-:-— ior 2. fejjcd or so. then

immediatdT reramed to lap. This mores
the triples to rdease position, and leaves

the train line and anxiliarT reservnir pres-

sores in conditioa for an immediate re-

application which wiU be limner aad there-

fore less liable to slide wfae^.

However, sfaoold the rdea% of the first

application be made bv necesaty of con-

ditiaas at a medinm high ^>eed. and a re-

apfdication at the reduced pressore be

doobtfnl of soffioent force, a retnm to

.owe<i, by otter tighter oacs

nntfl : : is cedoced to a de-

sirable i . .:: release, bmt do not re-

charge. Reapply as conditions reqoire,

and make final release shortly before train

is brotiglit to a standstill, then recharge

10 rn?Ttmpm pressures.

A Xew Yoifc woman, little accustomed

to traveling and nervous rather than other-

wise. =3ys Leslie's Weekly, focnd herself

UK.Mlii.s £v^U'c%^ rx_-0»

a train from speed to a standstill—that is.

diat two regolar applirations and two reg-

nlar releases and recharges be made.

That is not intended. The real inten-

tion and recommended practice is to make
a rather heavy redoctitHi. say. of- ten

poimds. followed by fnrdier rediKtions.

if necessary, tmlil ^eed is reduced to

aboDt ten or twdve miles per hoar, then

rdease. but do not recharge. The btake

valve handle should be thrown to fnO re-

nmniiw positioa for a short period before

finally retnming to lap preparatory to

malring the rcapplicafion. would doubtless

be a safe and advantageoos coarse. In

either event, there would be no over-

charged train pipe, and the pr^siire woold

be equalized and in condition to get an

immediate response from the brakes when
die le^iplication is made.

The *^twt>-application stop" is then made
as follows : A heaw initial redoctioa. fol-

on the Empire 5"a"e express the other

momii^ booad for Btiffalo. The train

had hardly passed Tarrytown when the old

lady asked the brakeman if there was any

fear of an accident.

"Yes, ma'am." he replied, "plenty of

fear, bnt no danger."

"TiSTiyr" asked the anxious woman
"Becanse every wheel has a high-speed

air brake," was the reply.

"But. sir," she retnmed. feartnlly. -iap-



26 LOCOMOTIVE ENGINEERING January, Ujoi.

pose sonietliing should get wrong with the

air brake?"

'Well, then the engine could be rever-;ed.

and a pressure could be put on strong

enough to kiep the cars from going into

anything."

"But, brakeman." she replied, with deep

anxiety, "suppose even that should give

way, what would become of us all then?"

"Well," rciilied the brakeman, slowly, as

if weighing a momentous question with all

the care it deserved, "that, ma'am, would

depend on the kind of life you'd been lead-

in:.
'

The high main reservoir pressure which

is being carried to accomplish a full re-

lease of brakes on rear end, causes the

pump to labor hard, produces great heat,

and is very hard on rotary and discharge

valves. Only a slight defect in the dis-

charge valve would allow the admission

of a small quantity of hot compressed air.

raiding the temperature in the air cylinder

en -ugh to volatilize the oil (especially

such oil as is generally used) and leave a

deposit of carbon on the walls of the cylin-

der, making the pump squeal and groan,

;inrl ilu- ili^cha'crv valve -tick.

This is proved in- the rapidity with which

the main reservoir pressure is depleted

when the brake valve handle is placed in

full release pTsition. The real difference

in main reservoir pressure and train pipe

pressure immediately under the brake

valve at time of full release, would doubt-

le s be considerably less than the differ-

ence in pressures taken on the first and

tenth cars of a train. Keeping in mind the

rapid depletion of the main reservoir pres-

sure at time of full release, shown by the

fwift downward travel of the red hand of

the air ga;-;e. a more logical conclusion

SIX-C-\R THAIX HIGH-SI't:i BR.VKES AT THE IiVTERN.-\TIi l.N'AI i i iRKKSl'nXDE.XCK SCHOnl-S. < llh '

STRUCTIVE EXHIBIT OF HIGH-SPEED BRAKES IN THE WORLD.

-rMiOUBTKlilV THE FINEST IN-

CORRESPONDENCE.
Suggested Enlargement of Full Release

Port.
Editor:

In tracing the cause of,slid-flat wheels

on trains consisting of from fifty to sixty-

five air-brake cars (and often more),

such as we are handling on our road, I

think that the full release port in the

brake valve is not large enough to admit

a sufficient volume of air to reach the rear

end of the train and releafe brakes, with

dirty triples and bad packing rings, before

the auxiliaries and leaks in train line use

it up.

With a large release port in brake valve,

of course the engineer would have to use

care not to overcharge the train line when
handling short trains.

M. M. Greenwade,

A.-B. Insp. and Inst., Q. & C. R. R.

Ludlow, Ky.

[While the full release port in the brake

valve is smaller than the area of a i-inch

pipe, and is therefore a restriction to an

absolutely free flow of pressure from the

main reservoir to the train pipe, it is ex-

ceedingly doubtful that increasing this

port to equal the area of the train pipe

would perceptibly improve results, much

less remedy the trouble complained of.

and solution of the difficulty would be that

main reservoir capacity is lacking. The

trouble in this case is not that the full re-

lease port is smaller in area than the com-

bined areas of the feed grooves in the

triples (supplemented by train-pipe leaks),

and therefore unable to pass back main

reservoir pressure into the train pipe a?

rapidly as the feed grooves and leaks can

absorb it ; but instead, is directly traceable

to a failure to supply the train pipe with

sufficient volume to hold the train pipe

pressure higher than the auxiliary reser-

voir pressure on the head end, long

enough for the increased train pipe

pres-ure to reach tlie rear cars. Brief-
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ly, tl:e full release port, altliougli smaller

in area llian the train pipe, is sufficiently

large to pass back main reservoir pressure

inlo the train pipe as rapidly as a 75 or

100 (and even more) car train can absorb

it. providing the main reservoir capacity

i; in proportion to the needs of the train.

This is proved on roads which handle 75

and ?o-car trains regularly. Of course, it

train line leaks are so serious as to ab-

sorb an unusual amount of main re-er-

voir pressure sent back, and triples bad-

ly neglected, the aspect changes, and

the question then becomes one of repair

and maintenance. A growing and bene-

ficial practice nowadays is to put from

40,030 to 50,000 cubic inclios main rosi-r-

llic "fluttering'' of the equalizing piston

when' making a service application. I

would like to say that, in my experience

wi.h a considerable number of brake

valves, I have seen but one which had this

characteristic, that one being in use on en-

gine No. 206 on the Atlantic Coast Line.

It is an F-6 (1892) model valve, and other-

wise in perfect condition. R. S. Lee,

Roundhouse Furcman.

Rockx Mount. .V. C.

when at the rear 01 a long train, but

might shake things up considerably when
n;ar the head end. Another triple valve

was put en the car and would not apply

quick action. Looking it over, we found

the emergency piston bush loose and the

port from the train pipe to the cylinder

b'ockcd thereby. I send this in as I be-

lieve i; may possibly be new and interest-

ing to c:th?r readers of Locomotive Engi-

Xi^KRiNG. S. P. Cole,

Nrcdtcs. Cal. A. & P. Rv.

Some Triple Valve Disorders.

Editor:

A triple was sent in here from Bar.-tow,

account "going into quick action." Upon
tvtins; rn the rack here, we found that

Refitting Triple Valve Packing Rings.

Editor

:

In your October number under the head

of "Testing and Repairing Worn Triple

EXCEI-r.ENTLY EQUIPPED I.\STRrCTION ROOM OF THE IXTERX.-\TIOX.\L CORRESPONDENCE SCHOOLS .\T CHIC.\GO.

voir capacity on all locomotives hauling

freight trains over 40 or 50 cars in length.

Si.xteen, twenty and twenty-four thou-

sand cubic inches capacity main reservoirs

were ample for average passenger and

freight trains a few years ago ; but for the

modern freight train, which has trebled,

and even quadrupled, in train pipe length

in the last few years, leakage increasing

proportionately, more reservoir capacity

—

say 40,000 or 50,000 cubic inches—should

be had to secure successful air-brake ser-

vice on long freight trains.—Ed.]

A " Fluttering " Brake Valve.

Editor:

I noticed under Questions and Answers
in December issue the feature in regard to

when the train pressure was increased

rapidly, and then reduced, quick action

would take place when about 8 pounds had

been drawn off. We then tested for pack-

ing-ring leakage, and found that by in-

creasing the train pipe pressure slowly, we
could release the brake and recharge the

reservoir. By this I mean that the triple

moved up so slowly that as soon as the

edge of feed port was uncovered, its move-

ment stopped. Upon examination, we
found a slight shoulder worn on the bar-

rel of the cylinder, and when piston was

forced up to full release, it "stuck" ; but

when pressure was increased slowly, it

did not stick and the triple acted O. K.

Reasoning from the above, we can see

that this valve would operate perfectly

Piston Rings," Mr. R. G. Shaffer asks that

someone kindly furnish an article on this

important operation. Some months ago this

subject was discussed at some length by

the writer in your paper and also at the

Jacksonville meeting of the Air Brake

Association last April. It is a well-known

fact, and has proven itself very clearly,

that the most vital part of the triple valve

is the piston packing ring and its cylinder,

and to effect the desired result, the work-

manship must be as near perfect as it

possibly can be made. This was proven

by us some years ago when the company
with which I am connected undertook to

repair worn triple-valve cylinders, and

after experimenting with several different

methods, we were convinced that this



LOCOMOTIVE ENGINEERING January. 1901.

work could not be done satisfactorily. So

we abandoned the idea, and since then

when it is found necessary to renew a

triple-valve cylinder and packing ring, the

triple valve is sent to the Westinghouse

Air Brake Company for this work, and it

comes back to us as good as new. We
have just as good repairmen, as good ma-

chines and as good methods as any road,

and have made as good repairs as any

road can ; yet we find the manufacturer

c;;:. do the work better and cheaper than

we can. For a time we resented the as-

sertion that this could be done, but experi-

ence has proved that it can.

i'. is sent to an eccentric machine where

the packing ring is ground in its cylinder,

for twenty minutes at the rate of 120

strokes per minutes. After this, it is sent

to the test rack, where it is tested as to

its efficiency and especially as to the re-

lease of the triple.

It will be found much cheaper in the

long run for railroad companies to send

triple valves to air-brake manufacturers

for repairs, as they only charge for such

parts as are repaired or renewed. We
are doing it, and know what we are talk-

ing about. In my opinion, this is the best

remedy tliat can be given for the grinding

of affairs to the lack of interest taken by

those who come in contact with the work.

In the June number of Locomotive

Engineering is an article by J. J. Fleming

on two application-stops ; also, on page

436 of October number Mr. Ettinger

makes the statement that the engin-

eers who do the smoothest braking

are the ones who slide the most: wheels.

We have pulled one of the fastest mail

trains in the West, on a road which was
competing with another road for the trans-

portation of United States mail, and were

compelled to take advantage of all con-

ditions which obtained in order to make

THE IXfEKNATIONAL CORRESPONDENCE SCHOOLS' INSTRUCTION ROOM AT CHICAGO READY FOR A CLASS.

To appreciate the importance of this

delicate operation of triple-valve repairs.

it would be money well spent by any rail-

road company to send their air-brake in-

spector to visit the works of an air-brake

company, to witness the manner in which

the grinding of a triple piston ring is con-

ducted, where it is perfect. The boring

out of a triple-valve cylinder in the lathe

should be discouraged, as this method will

give very unsatisfactory results, as the

cylinder will not be round and it will de-

stroy the standard size of the cylinder.

The air-brake companies . have necessary

facilities for doing this work accurately,

such as special grinding machines for

making triple-valve cylinders perfect after

they have been bored out in the lathe.

The triple piston packing ring is then

neatly fitted to its cylinder, after which

out of worn triple-valve cylinders and re-

newing triple piston rings.

Otto Best,

A. B. Insp. N. C. & St. L. Ry.

Nashville, Tenn.

Two-Application Stops.

Editor:

I again receive Locomotive Engineering

after an absence of six years. I note with

interest the correspondence, especially that

regarding the air-brake system and some

of the peculiar questions asked. It seems

that with the opportunities afforded by

instruction cars, correspondence schools,

and the number of years of experience,

that the air-brake system would be pret-

ty thoroughly understood by railroad em-

ployes, but such does not seem to be the

case. We can only attribute this condition

the time, and we did not fool with any

two or three applications in making a stop.

At a speed of, say sixty to seventy miles

per hour, we commence in time and make

a reduction of ten to fifteen pounds. Our
speed line will run as in Fig. i. After

the first release our train is drifting at the

rate of forty miles per hour. The brake

valve handle is thrown to full release posi-

tion, and we "are carrying 90 to 100 pounds

pressure in main reservoir. This pressure

escapes back into thS train line and aux-

iliary reservoirs. Taking into considera-

tion the amount of excess pressure carried

and the time that has elapsed from the first

release until brakes are again applied, the

Westinghouse gj^-inch pump will have

train line and auxiliaries re-charged to

nearly maximum pressure, consequently

the danger of sliding wheels is nearly, if
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POt quite, as great with two applications

as with one. The time lost by this mode
of braking, in making, say eight or ten

stops over a division, will amount to con-

siderable and the fellow who makes the

two-application stops will get left in the

race.

Now, if the stop is made as in Fig. 2,

there will practically be no time lost, and

First application

S
FIG. I. TWO-APPLICATION STOP.

First application

Partial release

Stop

FIG. 2. TWO-APPLICATION STOP.

the danger of skidding wheels will be re-

duced to a minimum. The greatest dan-

ger of sliding wheels is in the last few feet

of a stop. A full service application has been

made, which, with a maximum pressure

of 70 pounds, will represent about 50

pounds pressure in brake cylinders and

auxiliary reservoirs, and not far from that

in train line. The speed of train has been

reduced to about 15 miles per hour. The
brake valve handle is thrown to full re-

lease position and another reduction im-

mediately made. This action will allow

enough main reservoir pressure to escape

to train line to force pistons to full re-

lease position ; but before brakes have fully

released the second reduction again ap-

plies the brakes; but pressure has been re-

duced to such an extent that there will be

no danger of sliding wheels, and stop has

been made with practically one applica-

tion.

Now a few remarks regarding air-brake

instructors. They will commence with a

set speech about port X communicating

with port G, that connects with chamber
B, etc., etc. If the student stops him to

ask a question before he gets through with

his song he gets "red headed." Engine-

men have something more to think of be-

sides the names of all these ports and
chambers. All that is necessary for them

to understand is the mechanism of the

air-brake system, to locate a defect in any

part of it and apply the remedy if pos-

sible.

The instructor will get his class around
iiim in the car and say, "Now, boys, we
will make a fancy stop ; watch that gage

and those pistons." IMakes a reduction of

3 to 5 pounds. Piston? all move out with

exact nicety, and the instructor goes on

to say, "Now, boys, that is the way to do
braking, and do it right." Ptit Mr. In-

structor on an engine with tliirty freight

brakes behind him ; let him try his 3-to-5-

pound policy, and he will stop at the next

stati-n—maybe. Well, one of the boys

who has had a lot of this port X business

pumped into his head goes out on the

road with a train of thirty cars of air,

that have been in service from one to

twelve months since cleaning, and, as he

nears a railroad crossing on a down grade

of 60 or 70 feet to the mile, he makes his

3 to 5 pound reduction—and doesn't even

see the crossing. It takes good judgment,

considerable practice and a thorough un-

derstanding of the air-brake system to do

a good, smooth job of braking under any

and all conditions.

D. B. HUTCHINS,
A.-B. Insp., K. C, F. S. & M. R. R.

Sfiringficld, Mo.
[The "two-application stop" recom-

mended by air-brake men and recent writ-

ers is exactly the same as the Fig. 2 stop

described by our correspondent. The idea

passageway or valve is absolutely neces-

sary where the subject is to be discussed

intelligently, for frequently no valve can

be obtained to place the finger on the part.

The "sing-song," however, cannot be too

severely condemned.—Ed.

Handy Air- Brake Tool.

lidilor:

The accompanying sketch is of a device

which I have been using for some months
past to remove the handle of the F-6 engi-

neer's valve from the rotary key, and to

lift the cap from the valve body.

As will be seen from the sketch, the

nuts are retnoved from the rotary key, the

clamp placed under the cap, and the set-

screw screwed down on the rotary key.

This causes the handle to slip off the key

and the cap to lift from the valve body.

THE WESTINGHOUSE LATEST IMPROVED SLACK ADJUSTER—NOTE METHOD OF DRILLING

HOLE IN BRAKE CYLINDER.

is. to make a stiff initial reduction and

hold the application on until the train has

been brought to a low speed, say s or 10

miles per hour, then release, but not re-

charge. The second application, or "par-

tial application," as our correspondent

calls it, brings the train to rest with great-

ly reduced pressure and less liability of

wheel sliding. The principle is the same

as that of the high-speed brake—the heavy

braking is done with high pressure at high

speeds, and low braking with low pressure

Thus the usual hammering and prying of

the parts is done away with, the several

pieces separating easily and uninjured.

I trust the device may be of use to those

of your readers who have to take brake

valves apart. M. Marea,

A.-B. Insp.. B. & O. R. R.

Garrett, Ind.

Another Recommended Lubricant for

Brake Valves.

Editor:

I see several articles in the December
and other recent issues of Locomotive En-
gineering about lubricants for brake

marea S separating DEVICE.

at slow speeds. Air-brake inspectors

should do as much road work as possible,

and make their instructions coincide and

harmonize with road work. To have a

name, letter or numeral for each port.

16 Ihrcad

DETAILS OF MAREa's DEVICE.

valves. As there seems to be a wide dif-

ference of opinion as to which is best and

as to the results, I would suggest that

some of those having trouble try vaseline.

I have used it for the past five years and
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always have good results. The brake valve

always handles easily.

I think there is a great deal in easy

handling brake valves in making nice,

smooth stops. Try this once:. Clean out

the air end of the pump with annnonia.

give the brake valve a liberal application

of vaseline, and you will have no more

trouble with hard working brake valves.

H. JNIuiR,

Louisvilh', Ky. Engr. So. Ry.

Device for Removing Reversing Valve

Rod.

Editor:

I submit sketch of a useful device to air-

brake men. Its purpose i, to raise the air-

pump piston in the cylinder to such a posi-

tion that the reversing valve rod can be re-

dJ Fig.2

Fig.J

REVERSING VALVE ROD REMOVER.

moved. The hook on the end of the de-

vice is placed under the top collar of the

reversing rod, and the slide is slipped

down over the end of the same rod. which
holds it firmly so the piston can be readily

raised. My method is to raise the piston

about one-half the length of the cylinder,

then clamp the piston rod between the

stuffing boxes, which leaves it in position

to remove and replace the reversing valve

rod. The piston-rod clamp is made from

an old pair of pipe cutters.

The tool should be 8 or 10 inches long

to avoid steam from leaky throttle, and

can be made from an old valve rod.

J. A. Jesson,

Nashville. Teiin. L. & N. Rv.

used at the Illinois Central shops, and is

found very convenient.

W. W. Up De Graff.

Cliicago, III.

Triple Valve Holding Device.

Editor:

The accompanying sketch is a stand

used for holding triple valves in the vise

while the valve seat is being faced. The
stand is in two parts, A and B. B is held

in the vise and A is placed at any desired

angle and secured by set-screw, which

has a hardened point D. This device is

Concerning Train Pipe Leaks.

Editor:

Among other things I notice in a recent

issue of Locomotive Engineering is an

answer to a correspondent who writes to

inquire how the air could escape from the

brake pipe and auxiliaries on a fifteen-car

train without dragging the brakes suffi-

cient to warn the engineer. In answering

the question, the editor states that the air

possibly leaked from brake pipe and auxil-

iaries through the leakage groove in the

brake cylinders, and that, should any of

the leakage grooves be stopped up, those

brakes would most likelj' have set.

There is another reason, not mentioned,

and that is, so long as the leak in the

brake pipe does not exceed the amount
which can pass freely through the feed

port in the triple valve, there will be no

movement of triple valve piston, notwith-

standing the brake pipe pressure should

leak to zero.

It would be interesting, after charging

the auxiliary reservoir, to make a slight

leak in the brake pipe and note the action

of the triple valve ; and to also note how
fa-t the air can be taken from the brake

pipe without getting a movement of the

triple. The large plain triple, as used on

driver brakes with large cylinders, will

stand the greatest leak. The freight brake,

owing to the small feed port, will stand

the least leak from the train pipe without

setting the brake. But even with our stan-

dard freight brake, 50 pounds can be leaked

from the brake pipe in twenty-five min-

utes ; while at the end of thirty-five min-

utes, but 10 pounds will remain in the

brake pipe, and still no brake will set

which has the feed port in triple valve

clean. Forty minutes will bring the hand

on the gage to zero pressure, and the

brake with the leakage groove in the brake

cylinder stopped up, will still remain un-

set.

It therefore occurs to me that engineers

should understand that the air in the brake

pipe and auxiliary reservoirs can leak

away without a practical warning caused

by brakes dragging. Furthermore, it can-

not be too strongly impressed on the minds

of trainmen the danger of permitting leaks

in brake pipe. O. B. J.

Detroit. Mich.

Forces and Conditions to be Con-
sidered in Train Stopping.

Editor:

After reading the article by Mr. Whelan,

page 531, December number, I regret my
inability to recognize the relation that

exists between the mud thrown oflf a

moving wagon wheel by "centrifugal

force," and the lack of adhesion between

brake shoes and wheels at high speeds as

compared with low speeds.

The mud taken up by the movmg wheel

TRIPLE valve holding DEVICE,

is given a rotary movement with a disposi-

tion to fly oflf on a tangent, proportionate

to its weight and the peripheral speed of

the wheel. On the contrary, the brake

shoe is stationary, and any disposition on

the part of the moving wheel to give way
to "centrifugal force" would mean dis-

ruption. In addition to the causes com-

monly assigned, and which are mentioned

by Mr. Whelan, I would suggest two

others

:

First—The small irregularities in align-
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ment and surface of track are the more

readily paised over at high speeds. Only

the '"high spots" are touched ; and owing

to the swaying motion of car bodies, the

crude side bearings, so commonly used, do

not bind the trucks as much as at lower

speeds, resulting in a more rapid flange

eaiement. For this reason an unbraked

train on down grades is harder to hold,

the higher the speed reached.

Second—In bringing a moving train to

a state of rest, you must provide force

sufficient to overcome the energy stored in

the forward moving car bodies' and trucks'

movement itself, and in addition the rotary

energy stored in several pairs of rapidly

revclving wheels. These are separate

forces, increasing and decreasing with the

speed. If a bicycle is turned upside down,

the wheels given a rapid rotary movement,

it would require some braking to stop

them instantly ; do not try to use your

hand.

I think these two conditions are as im-

portant as the questions of temperature,

the interlocking of asperities on shoe and

tread of wheel, etc.

EfGENE Mc.\L'LIFFE.

Springfield, Mo.

QUESTIONS AND ANSWERS
On Air Brake Subjects.

(i) J. R. P., North Madison, Ind..

aski

:

How i-. chamber _v in the quick-action

triple valve filled with air? A.—Pressure

enters the triple valve at the train pipe

connecti'n, raises the non-return check

valve against the tension of the spring,

and thus charges chamber y.

( 2 ) H. W. C, Van Wert. Ohio, asks

;

Will you kindly tell me what is the

proper length- of the piston rods in the

6, 8 and pVo-inch Westinghouse pumps

;

also the .dinance between the pistons?

.\.—The lengths of the piston rods from

the top face of steam piston to the bottom

of the lower n'-t below the air piston are

as follows: For the 6-inch pump. 245/5

inches; for 8-inch pump. 199-16 inches;

and; for 9^-inch pump, 221^ inches. The

distances between the piston heads are as

follows : For 6-inch pump. 20'4 inches

;

for 8-inch pump, 167-16 inches; and for

the 9><-inch pump, 18 11-16 inches.

(.3) J- C. M.. Chattanooga. Tenn.,

writes

:

What kind of oil. and how much of it.

ought to be used in the air cylinder of the

air pump. Some instructors say to put no

oil in the air cylinder until the piston be-

gins to groan, but to let the swab on the

piston do it. A.—A good, substantial-

bodied oil. such as high-grade valve or

cylinder oil, should be u^ed and put in

through the oil cup. While an oiled swab

should be kept on the piston rod. addi-

tional lubricant will be needed as de-

scribed, especially now when the pump is

taxed so much higher than formerly. The

condition and service of the pump must

decide the amount of oil used, and ordin-

ary good judgment must discriminate be-

tween stinting and flooding.

(4) D. M., St. Thomas, Ont., writes

:

In the third paragraph, on page 46, of

the Air-Brake Association's 1900 Proceed-

ings, it says, "And, in addition to this,

that even when the speed is the same, the

proportion of the shoe pressure developed

as friction or holding power, is .slightly

lower with increase of shoe pressure." To
illustrate my understanding of this, we
will suppose you take a plate of iron, of

any size, and put on it a weight equal to

15 pounds per square inch (surface meas-

urement) of plate, then note what power

is required to move it; then increase the

weight to double, or 30 pounds per square

inch, and it will not require double the

power to move it that it did in the first

case. Please say if this is a correct under-

standing. A.—It is ; and the statement

referred to is one of fact.

(5) J. R. P.. North Madison, Ind.,

writes

:

My engine has an E-6 (1892 model)

brake valve. When running light, both

gage hands show main drum pressure, 90

pounds; when coupled to train they regis-

ter 93 and 70 pounds. A.—This question

has been asked and answered several times

in these columns during the past year or

so. Either, or both, the rotary valve or

the supply valve in the feed valve attach-

ment may leak sufficiently to produce the

results stated. On the light engine, the

leakage is sufficiently great, in comparison

to t'-.e small length of train pipe, to bring

the train pipe pre-sure up equal with the

main reservoir. On a train, the length of

pipe is longer, and the leakage into it is

not sufficient to swell the train pipe pres-

sure perceptibly ; hence the different re-

sult. with light engine and train.

(6) J. R. P.. North Madison, Ind..

writes

:

When running light engine, train line

reduction made by brake valve, and handle

put to full release to let brake off. consid-

erable air will discharge at train line ex-

haust. Sometimes the brakes will hang.

When engine is coupled to a train of cars

it does not act this way. A.—With the

light engine, the brake valve in full release

position will, on account of the larger port,

admit pressure from the main reservoir

into the train pipe on the under side of the

equalizing pi-ton. more rapidly than on

top of the piston, where a smaller port

leads. Therefore the piston rises and

"P.a hes." However, w.hen the engine is

coupled to a train, the long train pipe ab-

sorbs the pressure coming from the main

reservoir, prevents the backing up of pres-

sure under the piston and the "flash."

(7) O. B. L., St. Paul, Minn., writes:

Why do not some of the Eastern road-

take better care of their air brakes? Don't

the Master Car Builders' rules ray the

brakes must be kept up and looked after?

We find here that triple valves on Eastern

cars are in pretty good shape, but very

often the piston travel is too long or too

short, retaining valves broken or parts

gone, etc. Often the retaining pipe is

broken or leaks. Ain't the Master Car

Builders' rules supposed to do better than

this? A.—It is an unfortunate fact that

air-brake maintenance on Eastern roads is

not up to that of Western roads and what

it ought to be; but it is gradually improv-

ing. Possibly the Master Car Builders'

air-brake repair and maintenance rules are

not as sufficient and effective as they might

be; but they also are gradually improving.

(8) O. P. C, Hamilton. Ohio, writes:

I recently wc^s handling an F-6 brake

valve, and by bearing down on the handle

I found I could cock the rotary. To my
surprise, it would not set the brakes; but

on the other hand, if the brakes were ap-

plied at the time, they would release in-

stantly. Will you please explain this ac-

tion? A.—When the rotary valve was

"cocked," or tilted from its seat as de-

scribed, improper connection was made
between the main reservoir and train pipe.

Consequently, these two pressures were

prmi.ted to mingle. The main reservoir

presure. being higher, traveled into the

train pipe, increasing the pressure there

and releasing the brake if it was set.

"Cocking" the rotary valve produced an

aggravated case of "leaky rotary," which,

as is well known, releases brakes instead

of setting them. The rotary key must

have been very tight in the rotary valve

and loose in the cap to permit "cocking."

In these days of long freight trains and

wholly, or almost wholly, air-braked

trains, air-brake instructors and inspec-

tors should arrange to spend a part of

their time in the instruction car or school-

room with the men. and part out on the

road and in the yards. Instruction of the

men alcne wiil not suffice. Road braking

must be prac'.iced and testing and inspec-

tion plants for the air brakes be installed

at suitable pcir.ts.

Slowly but surely the capable air-brake

man i; becoming appreciated by railroads

as an active element in modern railway

transportation. There is a call for air-

brake men who can bring results ; and

sooner or later a weeding-out process will

displace the narrow and indifferent fellow

who can cnlv talk air brakes.

.A.ir-brake men are already beginning to

look forward to the coming association

convention at Chicago next April.

Hasten the time when all air-braked cars

will be switched ahead, coupled up and

u;ed.

To keep air brakes working is a simple

and efficient aid in their maintenance.
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Railroading in Japan.

BY \VM. H. CRAWFORD, JR.

It has not been many years since the

jinricksha was the only vehicle of pubHc

transportation in Japan. It will always

have its place in the life of this new cen-

but there are also some twenty-eight pri-

vate companies, owning over 2,500 miles.

The cars are almost entirely European
in style, although one or two roads have

taken to building their own rolling equip-

ment after the American type—long

THE PRIMITIVE WAY—IN JAPAN.

ter of civilization, but of recent years the

railroad has been developed to such an ex-

tent that its sphere is limited to local ser-

vice, except in isolated parts of the coun-

try. There was a time when the longest

journeys had to be made in the little two-

wheeled man-carriages, but now the trav-

eler can get around with almost as much
convenience in Japan as on the continent

of Europe.

Through train? run from Tokyo to

Amori, 455 miles, in twenty-six hours.

There is a fine express train service be-

tween the capital and Yokohama, and in

fact along all the lines of important travel

very creditable railroad facilities are

afforded. The line between Tokyo and

Yokohama was about the first to be opened
and that some fifteen years ago. It is 18

miles long, 3-foot 6-inch gage (the Japan-
ese standard), double tracked and well

protected by a system of train dispatching

that has prevented loss of life or property

by any serious disaster.

Long trains of first, second and third-

class compartment carriages, drawn by the

most modern type of Baldwin engines,

speed back and forth between these im-

portant points in about thirty-five min-

utes, and during the busy times of the day

leave every half-hour. To a person visit-

ing there for the first time it is quite a

peculiar surprise to see a train come
steaming into the Yokohama terminal with

a familiar little engine at its head, and

then to note the very great volume of

business handled, and on such distinctively

American lines. This particular road is

controlled by the government, as well as

about 700 miles throughout the empire;

bodies, double trucks and the center aisle

with side seats. The American locomo-

tives, although superseded by engines of

British build, have of recent years come
into greater prominence, and may now be

counted as the established Japanese type.

It has been a great step for this country

complete reconstruction in order to fit

them for these latter-day duties, and as an
example of the sublime ignorance that it

was ncessary to overcome, we have the

story told by an Englishman who had been

engaged to put a new line into operation.

He secured what he thought to be a very

promising man for train dispatcher at a

point halfway between two important ter-

minals, and this man's first duty was to

start one train north and another south,

the latter fifteen minutes after the first one

had departed. He was carefully instructed

as to the time and shown the hands of the

clock, so that he should know in just what
positions they should be when he was to

give the signals to start. The time came
for the north-bound train to leave, but he

-ent the one south-bound instead, because

it had been waiting longer ! Then think-

ing that perhaps this question of equality

and fairness did not figure in railroad

discipline, he deliberately moved the hands

of the clock fifteen minutes ahead and
sent the other off as well, and sat down,

quite contented with himself. By that time

the Englishman in charge came running

up, having noticed the unusual proceed-

ing, but he was calmly met by the self-

satisfied railroader, who pointed to the

hands of the clock as his vindication, and

who couldn't seem to realize that all the

conditions had not been complied with.

It was a long time before those living

in the rural districts became accustomed to

the new mode of travel, and even yet it is

not uncommon to run across examples of

very laughable ignorance.

DOWN IN A RICE FIELD—IN JAPAN.

to take on the ways of the civilized world
in such a comparatively short space of

time, and it is quite natural that many pe-

culiar and almost laughable practices are

found to exist everywhere. The very nat-

ure of the people has had to undergo a

One of our illustrations shows a little

Baldwin engine lying on its side in a rice

field, while the natives are leisurely set-

ting about to the task of putting it on its

wheels once more. This engine deliber-

ately left the rails on a straight piece of
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track, and a subsequent investigation

showed that one rail had been robbed of

Its fish-plates and bolts at each end. and

had evidenth' sprung out enough with the

weight of the engine to allow of its derail-

ment. The circumstances were very pe-

culiar, and it would seem to indicate the

work of train wreckers: but there isn't

times used in place of the staff, where two

trains are to go over a division in succes-

sion, without waiting for one from the op-

posite direction. It can readily be seen

that with one train late, the whole schedule

is likely to be affected for twenty-four

hours at least, and often a through train

will be held up, bccau-c of a mishap tc

K.MLROADIN'G I.\ l.\PA>:—B.\LDWI.V LOCOMOriVE.

enough of the vicious nature in the Japan-

ese make-up to allow them to play such a

part, so such characters are unknown. It

at last transpired that an old farmer,

through whose property the railroad ran.

had been sorely in need of some bolts to

mend his wagon, and he innocently con-

fessed that he didn't know where else he

could get an}-, and the railroad was rich

and had plenty, so he did not think they

would miss the eight that he took

!

.\11 the roads handle their trains by

what is called the "ticket and staff" sys-

tem.

Up until very recently the telegraph was

not used at all for dispatching. In view

of the obstacles to be overcome in the

Japanese themselves, it was necessary to

adopt something absolutely safe, regard-

less of its convenience or economy, and

without laying any particular stress on

the necessity of trains making schedule

time.

With the system just mentioned, the

road is divided into blocks, each one num-
bered and represented by what is called a

staff, which is nothing more or less than

a round stick of wood, about 8 inches long,

surmounted by a diamond-shaped cap, on

which is cast the number of the corres-

ponding block. No engine can pass over

one of these divisions unless it bears with

it the proper staff, which is picked up on

entering the section, and deposited in a

rack arranged for it on leaving. The staff

is the passport ior that particular part of

the road ; and where trains are running

toward each other on a single track, they

can only proceed as far as ihey can find

stafiFs to pass them, and then have to wait

until the train from the opposite direc-

tion arrives and delivers over the staff

that has held them up. A "blue ticket"

also figures in the system, and is some-

some unimportant local away down at the

other end of the line. But time has been no

object with them, it is absolute safety that

has been aimed at. Until, as a race, they

learn some other written language than

that represented by the present Japanese

characters, the telegraph will be of little

use, where such accuracy as that in train

dispatching is demanded. It is hard

enough to cct a logical meaning out of the

of very cheap labor. There is always an

abundance of help around. Two firemen

to an engine and often three, and the

engineer is truly a most dignified and im-

portant personage. On one occasion I re-

member being on a train that was doing

a local run. It was made up of six or

eight freight cars, with a couple of com-

partment carriages on the rear end. After

an unusually long stop at a station I got

out to see what was wrong and noticed

the engine quietly standing several yard^

down the track, and just beyond a cross-

over switch, while a crowd of about thirty

laborers were shifting some empty cars

out of the train on to a side track and

pushing two others, loaded with wood, up

behind the passenger coaches. I remarked

in my best Japanese that in America they

let the engine do all of that sort of thing,

because it saved a lot of valuable time

;

but I could not even get a nod of recog-

nition from the engineer, and the third

a-sistant fireman smiled on me in such a

lofty way that I withdrew.

.Another time, when I was making a

through trip, I endeavored to ride part

way on a pass that had been loaned to me.

It was issued to a man several years my
senior. All seemed to go well, until, after

an unusually long stop at an unimportant

station. I was surprised to have the con

ductor and three or four officials enter thr

compartment where I was seated. They
very politely asked to see my pass, and

spent quite a while looking it over an'l

talking among themselves. At last onr

ventured in broken English. "How old

VOKOH.AM.^ RAILR0.\D ST.\TI0N.

ordinary business telegram, so much of it

being guess-work. There are several hun-

dred characters in the written language

and only thirty-two telegraphic symbols.

The telephone has been used quite a lit-

tle of late, but all hands seem to worry

along on the old plan and do very well

at it.

As everyone knows. Japan is a country

you!" I answered very promptly, and he

replied. "They say fifty-two." I didn't

know that the age of the holder was re-

corded on the pass—in fact, didn't know
that it was a pass : everything has to be

taken on faith over there. But I kept up

a bold front, and after holding the train

for fifteen minutes they let me proceed,

saying that the matter would be taken up
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when I reached the end of the line. So to

avoid any further complications I left the

car at the last station before we reached

the terminal, and rode into town in a

ricksha.

The Japanese keep their locomotives in

excellent condition, being such close ob-

servers of detail. As a race, they show

this characteristic almost to a fault. They
have still lots to learn, however, of that

part of the business that can only come
with practice.

On the northern division of one of the

big roads they had about thirty heavy

consolidation engines that were doing

mountain work and running fast passen-

ger trains as well. They found, after a

while, that there was no economy in run

ning engines of this class at a regular

speed of from 35 to 40 miles per hour with

light trains, and hence made a better dis-

tribution of their power. And .^o it goes.

little by little they are learning the art of

railroading, and will in time no doubt be

building their own engines and running

the business on strictly up-to-date line«.

Norte, where he had been persuaded, not

a little against his will, to accompany a

friend to El Paso, on the Texas side of

the Rio Grande, there to view the won-
ders being wrought by the Americans.

The first railroad to enter El Paso had

just been completed, and he saw for the

first time in his life that wonderful ma-
chine, a steam locomotive. Its strange

A few months later he was informed

that a concession for the construction of

a railroad in Mexico had been granted

an American company, whereupon he held

up his hands in speechless horror. Re-

gaining use of his tongue, he denounced

the impious government of his country in

terms both vigorous and picturesque, but

that accomplished nothing. And when

The Conversion of Don Enrique.

,\N EPISODE OF MEXICAN R.MLWAY LIFE.

"It is most wonderful ! Nay, it is marvel-

ous, miraculous ! Why, an hundred burros

could not draw so great a load ! No, not

even an hundred of the best horses of

Las Delicias I Come, my friend, let us

instantly depart. Of truth, it is the work

RAILROADING IN JAP.\N—B.ALDWIN LOCOMOTIVE.

noises filled him with alarm; tlie foul

smoke pouring from its stack almost stran-

gled him; and, awe-stricken by its mirac-

ulous strength, he finally gave expression

to his emotions, as shown above. He
turned a deaf ear to the laughing remon-
strances of his friend, meanwhile piously

ONE OF THE ENGLISH L0C0M0TI\'ES IN JAPAN.

of the Evil One himself, and to remain

longer would be to endanger the welfare

of our souls. Let us never have railroads

in our Mexico I"

Don Enrique was a provincial Mexican
gentleman who had journeyed in that

good, old-fashioned conveyance, a rattle-

trap of a diligcncia. from his far-away
riiitcho to the frontier town of Paso del

crossing Himself, and insisted upon imine-

diately returning to the Mexican side of

the river; there, he felt, they would be

safe from the malignant influence of the

diabolical machine. And, upon arriving

in Paso del Norte, he lost no time in start-

ing back home, but it was with a heavy

heart ; he was oppressed with the fear that

lie had committed a heinous sin.

llie engineers who located the line of the

road entered the bounds of Las Delicias

he used all the diplomacy at his command
to turn them aside, but to no effect, for

the road was surveyed to pass within a

mile of his house.

In due time the graders came, a motle\

crowd of rude, rough men who laughed

in his face, and with many an outburst of

iinpotent rage he saw them tear an ugl\

trench across the breadth of Las Delicias.

Then came the track-layers, and he raved

and stormed like one beside himself as

the lines of glittering rails crept up to and

past his home; and he crossed himself

in pious horror at sight of the telegraph

wires. He was not in the least mollified

when the railroad company paid him a

good, round sum for its right-of-wa\

across his property, and rejected with a

superb gesture of scorn the annual pass

that was also tendered him.

"No, no, senor!" he exclaimed, indig

nantly; "I was powerless to prevent this

desecration of my beloved country, but 1

did what I could. As yet the infamous

government has not enacted laws compell-

ing me to patronize your railroad, and until

that be done neither I, nor my family, nor

yet my servants, shall imperil their souls

by going near your trains. Take back the

pass to those who sent it, and tell them

that I, Enrique del Toro, do execrate it

and them."

Don Enrique's opposition gave the offi-

cials of the road but little concern; his

was only one of many such cases, never-

theless it was decided to propitiate him by

establishing a station convenient to his use.

and a neat frame building was erected not

far from his house. When the time ar-

rived to select a man to have charge of

this station. Bob Evans, a man who was

a thorough railroader and with a reputa-
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tion for coolness and "nerve," but who
was utterly lacking in respect for Mexi-

cans, was chosen. He was not the man
to make overtures of friendship to Don
Enrique, most decidedly not—and Don En-

rique would have repelled such overtures

had they been made. Weeks passed, with

each seeming to be insensible of the

other's existence; but there were agencies

at work that were destined soon to break

down the barriers between them.

One morning a vaqucro galloped madly

to the hacienda, bringing Don Enrique the

terrifying news that a large war party of

.\pache Indians had swept down from the

neighboring mountains, killing and burn-

ing, and were making for the hacienda.

Many years had passed since tlie Indians

had raided that country, and so Don En-

rique was utterly unprepared to meet

them.

"God of my soul, what am I to do?" he

groaned. "We are too few to resist them.

We must Pty, but where? Oh, my wife,

my daughter ! Truly it is an evil day that

has come upon us. We must fly from Las

Delicias, but where can we find safetj-?

There are no soldiers nearer than Chihua-

hua, and of truth the Indians would over-

take us before we could go so far." And
the poor man wrung his hands in despair.

"You forget the railway, Don Enrique."

the vaquero answered. "Let us hurry to

the station; a train may come at any mo-
ment, and all the Apaches of the Sierra

Madre could not overtake that, it moves
with such great swiftness."

"The railway is a device of Satan for

entrapping our souls," Don Enrique stern-

ly replied.

"And are not the Apaches Satan's own
imps?" the vaquero rejoined, with re-

spectful persistence.

Don Enrique was loath to surrender his

cherished policy of non-intercourse with

the railroad, but his wife and daughter

promptly championed the vaqucro's sug-

gestion, and when two women beset one

poor man. that man has but one course

to follow. He yielded, and immediately

his household began its flight. Pell-mell,

shrieking, and gesticulating, they poured

into the station, surprising Evans into

speechlessness ; and Don Enrique, his sim-

ple mind agitated no less by his fear of

the clicking telegraph instruments than

by his apprehension of the blood-curdling

horrors of an Apache raid, attempted to

explain the cause of their coming. He
spoke Spanish, the only language he knew,

and his excitement caused his words to

pour out in an unbroken stream that was
wholly unintelligible to Evans, who could

understand Spanish only when it was
spoken slowly and with careful enuncia-

tion.

Mexicans always amused Evans—when
they did not disgust him. Their theatrical

display of emotion, their eflfusiveness,

startling gesticulation, and comical grim-

aces, when excited, were to him all that

the antics of a cage of nionkevs are to

the small boy. In puzzled amusement he

sat staring at Don Enrique, letting him

talk away until exhausted, and then coolly

informed him that he had failed to catch

his meaning.

Don Enrique gasped with despair; what

could he do to arouse this thick-headed

American, he wondered. A happy thought

occurred to him : grasping Evans by the

arm, he dragged him to the window.

"Mira, senor," he cried, pointing to the

west, where a number of slender columns

of smoke were rising, "Indios ! Apaches

!

Muchos, muchos !"

Evans was a frontiersman, and his mind

barracks; breathless he rushed into the

ofifice of the cotnmandanie, and the next

minute there arose an angry snarling of

drums and a loud, excited calling of bu-

gles. Then came a pattering of many san-

daled feet and the rattle and jingle of

arms, a hasty calling of rolls and count-

ing of fours, followed by sharp, quick-

spoken words of command, and a column

of swarthy, uniformed men emerged from

the barracks. Again a sharp command,
and. they sprang forward at the double-

quick, racing to the railroad station, where

a train was now in readiness for them.

Having seen the soldiers safely aboard.

M.\RIP0S.\ GROVE—BIG TREES.

instantly took in the situation. With a

bound he reached his telegraph instru-

ment and began calling Chihuahua, while

Don Enrique drew back from the devilish

machinerj- as far as he could. The Chi-

huahua ofHce was prompt to respond, and
the next moment an urgent call for sol-

diers was leaping along the wire. There
was immediate excitement in Chihuahua

;

the fussy switch-engine that was stand-

ing for the moment idly beside the tele-

graph office awoke with a snort, and dart-

ed to the end of the yard, where it be-

gan hastily sorting out coaches. In hot

haste a messenger was dispatched to the

the conductor went into the telegraph of-

fice, where he remained a few moments.

When he came out again he carried in his

hand a crumpled bit of paper, upon which

appeared the words, "Run regardless."

His hand shot upward in a signal to the

waiting engineer, and, with clanging bell

and the hiss of escaping steam, the train

moved on.

Anxiously the refugees at Las Delicias

scanned the western horizon. In that di

rection an almost level plain stretched

away mile upon mile to where it met a

range of mountains that were velvety and

blue with distance, ^fidway in this plain
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a cloud of dust arose, grew larger with

every moment, and drew rapidly nearer.

Now a dense roll of black smoke appeared,

and ascended straight upward to lose it-

self in the blue of the sky, and an angry

glare of flame leaped upward beneath it.

The Apaches were coming in a whirl-

wind of death and destruction.

"A Dios, they are but little more than

three leagues away !" groaned Don En-
rique. "What shall we do?"

"No need for worry, senor," retorted

Evans, who was sitting with one ear over

his telegraph instruments: and with exas-

The cloud of dust kept rolling nearer,

and a group of tiny black specks came into

view at its base—specks that increased

in number with every moment, and that

grew larger, took form, and became gal-

loping Apaches. Nearer, nearer they

came, and the sobbing, praying, hysterical

Mexicans relinquished all hope of mor-
tal aid ; but not so with Evans. Leaning

far out of his window, he was watching

the track, and, presently, far away where
the two lines of gleaming rails seemed
to unite in one, he caught sight of another

speck—a speck that was sending aloft a

HALF-DOME—YOSEMITE VALLEY.

perating coolness he struck a match and
lit his pipe.

"No need for worry?" gasped Don En-
rique. "Great God, man, thou art crazed

with fear
!"

But Evans did not reply, did not hear

;

he was entirely absorbed by what the tel-

egraph was saying. Presently a look of

satisfaction shone in his face, and he made
a hasty mental calculation : "Indians ten

miles away, an' comin' ten miles an hour;
soldiers sixty miles away, an' 'Cussin'

Jimmy Johnson a-pullin' 'em ; result, some
Indians to bury in 'bout an hour if Jim-
my stays on th' rails—hot times for us

if he don't."

plume of inky-black smoke. "Fireman's

workin' like th' devil," he mused, "an' Jim-

my's got her wide open, comin' down a

one-per-cent. grade, too. Ain't he a

bird?" Now he looked at the Indians,

and a look of concern stole into his face.

They were getting dangerously near. Go-

ing to his desk, he took out and cocked

his revolver. It held six loads, one for

each of the women if the worst should

come—far better death for them than cap-

ture by the Apache, he thought. Glancing

at these poor creatures, who were hud-

dling together in a corner of the room, he

noticed for the first time that one of them,

a young woman whom he took to be Don

Enrique's daughter, was possessed of more
than average beauty, and he trembled with

the thought that his might be the hand

that must end her life.

The Apaches were within rifle range of

the station, and the rapid pounding of

their horses' hoofs was distinctly heard,

when the rails began to vibrate and hum
beneath swiftly turning wheels. The next

minute, with a deafening roar of escap-

ing steam, and with every wheel sliding

and sending showers of sparks from the

rails, the train bearing the soldiers swept

up to the station and came to a stop. Sten-

torian commands rang out, followed in-

stantly by a rattling and crackling of locks,

and a thunderous volley crashed from the

car windows.

The surprise of the Apaches was com-

plete; several of their number reeled and

almost fell from their ponies. A whoop
and a wave of their leader's hand sent

them flying back towards the mountains

and the soldiers, quickly pouring from the

train, started in hopeless pursuit of them.

Don Enrique was as one who sees a

vision—so sudden a transition from dumb
despair to a sense of safety stupefied

him. With round, wide-open eyes, he

stared a few minutes at the fleeing In-

dians, at the dusty soldiers above whose

heads fluttered the flag of his country,

and then, in a sudden transport of joy,

rushed to Evans and clasped him in his

arms.

"My friend, my very dear friend !" he

cried, kissing the surprised American, first

on one cheek, then on the other. "Nay.

thou art more than friend—saviour— sav-

iour of my property—of my family—of

all that I hold dear ! Thou hast
"

"Oh, hello ! Say, drop it ! Turn me
loose, you old fool ! D—n you, quit kissin'

me," sputtered Evans, speaking English,

as was natural under such circumstances.
" performed a miracle, thou and thy

railroad, and thy telegraph!" Don En-

rique went on, not noticing this interrup-

tion, and holding tight to Evans, who was
struggling with all his strength to get

away.

Evans gave up, and, to escape farther

osculation, pushed forward his head on

the Mexican's shoulder ; his face was

flushed with shame, and his eyes were roll-

ing ludicrously from side to side, fairly

speaking the disgust he felt.

"Ay de mi! I did oppose the building

of thy railroad. I thought it the work of

the devil, and I denounced the govern-

ment for permitting it. But I was wrong
—I, Enrique del Toro, do admit that I

was wrong, and henceforth I am the

friend of railroads—of the telegraph, also.

It has been the means of saving our lives,

and therefore cannot be harmful to our

souls. I am the friend of thy railroad,

I repeat, and I will now accept the pass

I once did refuse. Come to my house,

my friend, it is thine; all that I possess

is thine at thy pleasure."

He was trying to kiss Evans, when a
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voice thaf shook with laughter called from

the window : "Say, Evans, what's the

matter with the good-looking daughter?

I'd rather kiss her than the old man—I'll

take her if you'll let me get into the

game."

"D—n you an' th' daughter, too" ! Ev-

ans returned, wrathfully. glancing at the

grimy face of "Cussin" Jimmy, which

was framed in the window, and with a

mighty effort he wrenched himself free

and ran out of the room.

A year passed, and one day Evans hailed

the engineer of a train that was slowing

into Las Delicias: "Say, Jimmy," he

called, "do you remember th' little Mex-
ican girl you saw out here last year th'

time you pulled th' e.xtra, bringin' sol-

diers?"

"The one that was lookin' so lonesome

while you were huggin' the old man?"
answered Jimmy. "Why. yes ; what's be-

come of her?"

"She doesn't get lonesome that way any

more," Evans replied, grinning sheepish-

ly. "Slip on your best clothes an' dead-

head out here to-morrow, and you'll see

her become Mrs. Evans."—Bourdon Wil-

son, in the Argonaut.

Wear of Locomotive Journals.

BY S. J. DII.I.ON.

The journals under a locomotive wear

tapering from the driving wheels, and this

is also true of the truck journals.

The driving axle journals under a loco-

motive having a firebox between the

frames, wear with about the same degree

of taper away from the wheel ; but on

locomotives on which the firebox is lo-

cated on top of the frames, the journals

underneath the firebox wear very badly

taper, and in some cases as much as 7-32

inch.

This peculiar wear is not confined to

any particular driving spring arrange-

ment, as it is common to all locomotives.

whether the springs are on top of the

frames or underhung, and it takes place

where the springs are hung from the bot-

tom of the driving box, having a through

bolt on which the spring has a free move-
ment in the same plane as the horizontal

axis of the journal, which prevents the

springs from having any bad influence on

the distribution of the load on the jour-

nals.

The waste on top of the box nearest the

wheel receives more oil than the waste on

the inside, for the same reason that the

waste in the front part of the car journal

box always contains more oil than the

waste at the back, and the result is that

the greatest wear takes place at this loca-

tion. That portion of the box nearest the

engineer is more conveniently as well as

more efficiently oiled. In addition to the

oiling feature on locomotives with jour-

nals underneath the firebox, the heat from
the ash pan destroys the oil and leaves the

surfaces comparatively dry. and the result

is a rapid wear of both boxes and jour-

nals.

Sufficient attention is not given to tru-

ing up the journals when the locomotives

pass through the shop for class repairs,

and a new box is frequently fitted to the

journal with as much as 3-32 inch taper,

as shown at B, and the result is that the

box tips from the wheel, which decreases

the clearance between the flange of the

box and the flange of the shoe at D-i D-2,

and increases it at D-3 D-4 ; and if the

conditions are such that the box cannot

adjust itself to the taper of the journal,

there would be an unequal distribution of

the load on the journal.

cant insects hold a secret of incalculable

value, could it be discovered and utilized

by man. As light is now produced, it

means the absorption of energy and the

wasting of much more. The light from

the electric lamp represents a large waste

from the burned fuel to the dynamo and

the conversion of the electric current into

light again is attended by an additional

enormous loss, as the greater part of its

energy goes to producing heat instead of

light. To secure light without heat is the

effort of the electrician, but whether his

efforts are to be crowned with success is

as yet uncertain.

In the investigation of light, some inter-

WEAR OF LOCOMOTIVE JOURNALS.

It may be that on some roads where it is

not the practice to plane tlie drixing box
flanges taper, as shown at D-i D-2 D-3
D-4, that there is less difficulty from jour-

nals wearing taper from the driving wheel.

Something About Light.

The only practical means known by man-
kind for producing light is by raising the

temperature of some substance, usually

carbon, to a state of incandescence which

then becomes luminous or gives light.

That a state of incandescence is not re-

quired for light giving is apparently evi-

denced by the mysterious light of the fire-

fly and the glov.'worm. These insignifi-

esting laws are learned regarding the

luminosity of incandescent bodies. The
luminosity or light emitted by an incan-

descent body like glowing carbon, is pro-

portional to the fifth power of its tempera-

ture. Thus the temperature of the elec-

tric arc. as determined by Violle. is about

3,600 degrees Cent., or 6.480 degrees Fahr.

absolute, and that of the flame of the com-

mon oil lamp is only 1.800 degrees Cent.,

or 3,240 degrees Fahr. absolute, so the

relative light-giving power of the same

area in each is in the proportion 2' to l'.

or 32 to I. The temperature of the glow-

ing constituents of the sun, as determined

by Paschen, is about 5.400 degree; Cent.,
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or 9.720 degrees Fahr. absolute, or in tlie

proportion of 3 to 2 to the temperature of

the electric arc. The relative light-giving

power of the sun and the electric arc per

unit of area, is, therefore, as 3' to 2', or

about 8 to I. This means that sunlight

will irradiate a given surface eight times

as brightly as a section of incandescent

carbon, measuring 4-2Sths of a square inch

in area at a distance of 40 inches. It is

evident from this that the most gorgeous

artificial illumination falls far short of be-

ing "light as day."

The important fact for the electrician

to remember, however, is that while the

increase of light is proportional to the fifth

power of the temperature, the increase

of electrical energy required in the incan-

descent or arc lamp is only as the second

power of the temperature. Thus, if an

incandescent lamp could be rfiade whose

burner operates on substantially the same

basis as the regenerative furnace of the

same name, the heat of combustion being

utilized to further raise the temperature

thus resulting, in the burner, in greater

light-giving power and, in the furnace, in

making it one of the most efficient known.
—Steam Engineering.

Schenectady Locomotive on the " Soo "

Line.

The locomotive illustrated in the annexed

engraving is a wonderfully powerful en-

gine which was built by the Schenectady

Locomotive Works for the "Soo" Line.

In writing about the engine, Mr. E. A.

Williams, mechanical superintendent of

the "Soo" Line says: "The engines are de-

signed to haul 1,692 tons of freight, ex-

clusive of the engine and caboose, up a

The Machinist Apprentice.

In the majority of cases the apprentice

enters the shop with an education decidedly

rudimentary, and there is little or no effort

on the railway company's part to make

him realize the value of the theory of his

profession.

He is put on a machine, if started on

the lathe side, and attains a degree of per-

fection in its operation. He is cheap labor

and is retained on this one machine for

eight months or a year (lucky if not

longer) ; then there may be a change, and

he is put on another machine, or possibly

sent to the erecting shop. The time that

he spends in any one place apparently

makes no difference to the foreman, who
fails entirely to realize that he is curtailing

the boy's efficiency in after life, either as a

machinist or in some higher branch of his

profession. I have seen bright boys, work-
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filament would stand the temperature of

3,600 degrees Cent., instead of, say, 1,800

degrees Cent., the light radiated would be

thirty-two times as great, while the energy

absorbed would be only four times as

great, thus making the light cost in energy

only one-eighth of what it does at

present.

It is thus apparent that the effi-

ciency of electrical lighting depends

on the securing of high tem-

peratures, or directly opposite to

the somewhat chimerical "cold heat"

of the firefly and glowworm. This same

condition is also found in the Welsbach

gas lamp. The mantle of this lamp has a

temperature of 2,000 degrees Cent., or

more, which, together with certain pe-

culiar properties of the mantle, is respon-

sible for its greater effectiveness per cubic

foot of gas burned over the ordinary fish-

tail burner. The Siemens regenerative

42-foot grade 10 miles long, working com-

pound."

The engines have cylinders 22j'2 and 35

inches diameter by 30-inch stroke. The
tractive power is 38,660 pounds ; the weight

on the driving wheels is 154,500 pounds,

and 21,600 pounds on the engine truck.

The rigid wheel-base is 16 feet, and the

total wheel-base 24 feet i inch. The boiler,

as will be seen from the engraving, is

straight and has radial stays supporting

the firebox. The working pressure is 210

pounds to the square inch. The firebox is

120 inches long by 41 inches wide. There

are 320 tubes, 2 inches "diameter and 14

feet long. The firebox provides 193 square

feet of heating surface and the tubes 2,356,

making a'total of 2,549 square feet. The
grate area is 34.16 square feet. The en-

gine is one of the best proportioned com-

pound locomotives that we have exam-
ined for some time.

ing with the "gang," doing nothing but

laborer's work, handling jacks, etc., be-

come so utterly discouraged at the small

prospect of ever learning the trade, that

they have quit, and others who were kept

on one machine making one article (and

this was not a piece-work shop) until they

lost all heart, and only kept their job be-

cause nothing else offered.

This, to my mind, is a deplorable state

of affairs, and could be easily remedied by

the officials, would they but investigate

the matter.

There should be a stipulated time to be

spent at each machine that an apprentice

can run and for the erecting shop. The

changes should not be dependent upon a

foreman's favoritism or whims, but should

be governed by a code of rules as rigid a?

any on the system, and every encourage-

ment should be offered those seeking the

theory of the profession.
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A boy should not be judged so much by

what he does as by what he tries to do.

for there are some apprentices who arc

much slower than others at grasping a

method for doing a certain piece of worl<,

and yet they strive just as hard and con-

scientiously, if not more so, as the aptcr

pupil, to learn and do their duly. It is

certainly most unjust to give the brighter

boy all the good jobs and the slower one

all the harder and most discouraging work.

He wants to learn the trade, and possibly

realizes his own shortcomings ; then cer-

tainly, in common justice, he should be

given every opportunity to advance him-

self, quite as much as his brighter co-

worker.

At present too much depends upon the

personal whims of the master mechanic

or general foreman, and so long as this is

the case, there will be one machinist turned

out for every five that may be mere "ma-

chine hnnd^" or "roundhouse men
"

try or made the foundation for improved

methods in the treatment of the apprentice

boy, his whole tone, physically, morally

and mentally, would be improved, and he

would be a machinist in fact at the end of

four years, one capable of filling credit-

ably, if opportunity offered, the more re-

sponsible positions in the mechanical de-

partment of a railway. W. F. T.

Richmond Ten-Wheeler of Atlantic

Coast Line.

The trim-looking ten-wheeler shown

with this is one of the late additions to the

motive-power departments of the Atlantic

Coast Line. The straight-top boiler adds

lo the appearance of the engine. As will

be seen, it has a triple sander among the

equipment. The main dimensions are given

below

:

Weight on drivers—101,275 pounds.

Weight in working " order—139.300

potuid';

Crank-pin—Main. 6x4 inches, s'/i x S'A

inches; side rods, 4^x4 inches.

Engine truck—Style, center bearing,

four-wheeled.

Engine truck wheels—Number. 4; diam-

eter. 30?/8 inches.

Engine truck wliccl centers—Cast-iron

spoke.

Engine truck journals—5 x 10 inches.

Boiler:

Type—Straight top, radial stay.

Working pressure— 190 pounds.

Outside diameter, first course—62 inches.

Firebox—Length, g6}i inches ; width, 42

inches; depth (front), 64^ inches, (back)

61^ inches.

Tubes—Material. Shelby steel; length.

14 feet 5 indies; number 290; diameter, 2

inches; thickness. No. 12.

Heating Surface—Tubes. 2.176.4 square

feet; firebox. 175. i square feet; total.

2,351.5 square feet.

Grate area—28.11 square feet.

RICHMOND TEN-WHEELER FOR ATL.\N1H

A successful railway man. at present

master mechanic of a road in the far

South, once said to me. "The personal

equation of every employe should be con-

sidered before judging his worth." This

is excellent advice ; but a foreman has not

the time to study the individuality of each

apprentice and judge him accordingly,

whereas a regular course, with the four

years divided up as if he were at school.

would give the dull boy an equal oppor-

tunity with the brighter one and make the

apprentice more thoroughly realize that

his success in after life will depend entire-

ly upon the advantage he takes of his four

years' schooling, and not upon the fore-

man, w'ho may have it "in for him."

I will not attempt to prescribe a course

to be followed, as there are several in

successful operation upon some of our

largest railways, notably the Pennsylvania

Railroad at .-Mtoona and on the Chicago

& North Western Railway, and if these

systems were copied throughout the couii-

Wheel-base—Driving, 13 feet 6 inches;

total engine and tender. 50 feet 3J.4 inches.

Total length of engine and tender—59

feet Sy^ inches.

Cylinders

:

Diameter— ig x 26 inches.

Piston packing—Cast iron, J^ inch wide,

% inch thick.

Piston rod diameter

—

ili inches ; ma-

terial. O. H. steel.

Piston rod packing—U. S. metallic.

Steam ports—iK' x 18 inches.

Exhaust ports—3 x 18 inches.

Bridge width— i'^ inches.

Slide Valves

:

Style—Richardson balanced.

Greatest travel—6 inches.

Lap—Outside, i inch ; inside, line and

line.

Lead in full gear—1-32 inch.

Valve stem packing—L^. S. metallic.

Wheels

:

Driving—Number. 6; diameter. 63

inches: axle journal. 8 x 10 inches.

E.xhaust pipe—Style, single nozzle ; noz-

zle. 5 inches diameter.

Smokestack—Inside diameter, 15^
inches; top above rail, 14 feet 10 inches.

Feed water supplied by two No. 9 Han-

cock injectors.

Tender

:

Weight, empty—37,517 pounds.

Frame—9-inch steel channels.

Wheels—Number, 8; diameter. 33'/s

inches.

Journals—4;4 x 8 inches.

Wheel-base— 15 feet 7 inches.

Tank capacity—Water. 4.000 gallons :

coal. 6 tons.

Steam Turbines and Their Work.
The earliest records of steam engineer-

ing are to be found among the relics of

ancient Egypt. About 120 B. C. Alexan-

dria was at the zenith of her civilization

.\t this time Hero, probably contemporary

with Euclid and Archimedes, wrote his

celebrated work. "Spiritalia Seu Pneu-
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matica." In it he described several forms

of mechanical apparatus—the use of the

steam jet for accelerating combustion, the

expansion of air when heated in a closed

vessel, several forms of steam boilers,

various hydraulic apparatus for opening

and closing temple doors. The most in-

teresting among all these is described a

reaction steam turbine. It consisted of a

boiler, above which is a sphere mounted

upon two trunnions. By means of these,

steam is admitted to the interior of the

sphere. On the equator were attached two

bent pipes, such that the issuing steam re-

acted upon the sphere and caused it to re-

volve about its trunnions. It is unknown
whether this engine was ever more than

a mechanical toy, although it is very pos-

sible it may have been used by the priests

for driving so-called magical apparatus

where high speed was desirable.

The next turbine capable of any practi-

cal development, and which may be re-

garded as the forerunner of the De Laval

turbine, was invented by Bianca in 1629.

It consisted simply of a jet of steam im-

pinging upon the vanes of a paddle wheel

and blowing it around.

\ century later, 1705, the reciprocating

C C (. ( C ( Cv (
. . -
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engine appeared, and from that time until

the last few years, practically nothing wa>
done in the development of steam tur-

bines.

Before leaving this brief historical re-

view, it is interesting to record that Mr.

Parsons, with a view of exploring the pos-

sibilities of a reaction steam turbine, con-

structed one on the lines of Hero's engine.

The sphere was replaced by two hollow

oval sectional arms, mounted upon a hol-

low shaft, with jets at the outer ends.

through which the steam issued tangen-

tially to the plane of motion. The whole

was enclosed within a cast-iron case and

connected to a condenser. With 100

pounds per square inch at the jets, and 26:

inch vacuum in the exhaust casing, a speed

of 5,000 revolutions per minute was at-

tained and 20 horse-power developed. The
consumption of steam was 40 pounds per

brake horse-power.

It is not a little remarkable that the lat-

est development of steam engineering

should be returning to the earliest form of

engines of which we have record. It is

still more remarkable that the engine, as

described by Hero, had greater economy
than any steam engine produced for eigh-

teen or even twenty centuries later.

The fundamental principle of the steam

turbine in contradistinction to the recipro-

cating steam engine lies in the fact that the

latter does work by reasori of the static

expansive force of the steam acting behind

a piston, while in the former case the work
is developed by the kinetic energy of par-

ticles of steam, which are given a high

velocity by reason of the steam expanding

from one pressure to a lower.

Steam turbines mav be divided into

this velocity must be equal to that of the

jet in order to give us this ideal condition.

Now with high-pressure steam discharg-

ing into a vacuum the velocities obtained

are from 3,000 to 5,000 feet per second, as

calculated by Zeuner's formula.

A turbine, therefore, built on the lines

just enumerated would have peripheral

velocities far beyond the limits of strength

of material, .'^s an example, a lo-inch

FIG. I. DI.\CR.\M OF TURBINE SHOWING COURSE OF STEAM.

three classes : First, impact, of which

Bianca's is an example; second, reaction,

of which Hero's is an example; third, a

combination of both of these, of which

Parson's is an example.

The general principles made use of in

water turbines also apply to steam tur-

I ines. The buckets and guides must have

as little skin friction as possible, and so ar-

ranged that the acting fluid may strike

Hero's engine would revolve at 75,000

revolutions per minute.

The first Parsons steam turbine and gen-

erator was built in 1884. It developed 10

horse-power at 18,000 revolutions per min-

ute. It ran for several years in Gateshead-

on-Tyne, England, supplying current for

the manufacture of incandescent lamps.

It is now in the South Kensington Mus-
eum. It consisted of two groups of fifteen

kK\OLVINC PORTION OF L.-VRGE TURBINE SHOWING TH1-. lUlKF.I :i-\ THIS F.VRT.

without sudden shock, and have its direc-

tion of motion changed without sharp

angular deflections. One difficulty, how-
ever, presents itself, and is due to the tre-

mendous velocity of steam as compared
with that of water under ordirlary heads.

The laws governing the best velocity of

buckets are the same as for water wheels.

In the impact turbine the ideal condition

is when the peripheral velocity of the

buckets is one-half that of the fluid com-
prising the jet. In the reaction turbine

turbines each, the steam entering between

them and passing in opposite directions

through each gronf.

Fig. I is a general longitudinal section

through a Westinghouse-Parsons steam

turbine. The steam enters at the governor

valve and arrives at the chamber A, and

passes out to the right through the turbine

blades, eventually arriving at the exhaust

chamber B. The blades are shown in

Fig. 2, the steam passing first a set of sta-

tionary blades and impinging on the mov-
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ing blades, driving them around, and so

on. The areas of the passages increase

progressively in volume, corresponding

with the expansion of the steam. This

will, however, be described more fully

later. On the left of the steam inlet are

shown revolving balance pistons C, C, C,

one corresponding to each of the cylinders

in the turbine, which, according to size,

may be i, 2, 3 or 4 in number. The steam

at .4 passes against the turbine and goes

through, doing work. It also presses in

the reverse direction, but cannot pass the

piston C; but at the same time the pres-

sure, so far as the steam at A is concerned,

is equal and opposite, so that the shaft is

not subjected to any end thrust. The pres-

sure D is equal to that at E by reason of

the balance port F; so, similarly, so far as

the steam pressure at E is concerned, there

IS no end thrust. This same fact also ap-

plies to G. The area of the balance pis-

ions is so arranged that no matter what

the load may be, or what the steam pres-

sure or exhaust pressure may be, the cor-

everyday construction. The journal is

thus permitted to run slightly eccentric,

according as the shaft be out of balance.

This form of bearing in a very remark-

able manner performs the functions of the

De Laval's slender flexible shaft. But in

this case the shaft is built as rigidly as

possible, so is not liable to crystallization,

which would result in ev ntual rupture.

A by-pass valve is provided, shown at P,

which admits high-pressure steam by

means of port Q to the steam space E. By

opening this valve as much as 60 per cent,

overload may be obtained, and in the case

of turbines operating condensing full load

may be obtained should the condenser be

at any time inoperative, due to any cause,

and the turbine allowed to exhaust into

the atmosphere.

The essential parts of the turbine are, of

course, the blades and buckets. They are

made of hard drawn material: They vary

in size from ij^ to 7 inches, according to

where they may be used. Every row of

these blades has passages of increased

3.000 HORSE-POWER TURBINE FOR HARTFORD ELECTRIC LIGHT COMPANY—TOTAL LENGTH,

33 FEET 3 INCHES : WIDTH, 8 FEET 9 INCHES ; WEIGHT, 175,000 POUNDS,

INCLUDING GENERATOR.

rect balance is preserved, and the shaft has

no end thrust whatever.

At H is shown a thrust bearing, which,

however, has no thrust to take care of, but

serves to maintain the correct adjustment

of the balance pistons. There is obviously

some leakage past the pistons, but in view

of the economy obtained, this cannot be

very great.

At /f is a pipe connecting the back of

the balance pistons at L with the exhaust

chamber to ensure the pressure at this

point being exactly the same as the ex-

haust.

At / are shown the bearings. They are

unique in construction. The bearing

proper is a gun-metal sleeve, which is pre-

vented from turning by a loose-fitting

dowel. Outside of this are three concen-

tric tubes having a small clearance be-

tween them. This clearance fills up with

oil and permits a vibration of the inner

shell, at the same time restraining same.

The shaft therefore revolve about its axis

of gravity, instead of the geometric axis,

as would be the case were the bearing of

area, corresponding with the volume of

the steam. This increase of volume is ob-

tained by increasing the heights of the

blades, and when these have reached the

desired limit, the diameter of the turbine

is increased and the steam permitted a

higher velocity that enables the blades to

recommence another progression.

Many people suppose that these blades

wear under the action of steam. Experi-

ence shows that they do not. In the case,

however, of a nozzle, such as has already

been described, in combination with the

blades, the result is very different, by rea-

son of the tremendous velocity of the

steam. The wear even then is not much
when superheated steam is made use of,

but with any entrained water the wear is

quite rapid. In the Parsons turbine the

velocities of steam never exceed 500 to 600

feet per second, and for the most part are

considerably less thati this.

It may be interesting to record the actual

pressure e.xerted on individual blades in a

turbine. Take, for example, one of 300-

kilowatt capacity, to which special refer-

ence will be made. There are altogether

31,073 blades in the turbine, of which

16,095 "re moving blades. The pressure

that each of them e.xerts in revolving the

shaft varies from .89 to 1.04 ounces.

Turbines are constructed to utilize the

energy of the steam down to the utmost

limits. A condensing steam turbine, when

in operation, affords a striking example of

the conversion of heat into energy. The

temperature of the walls of the cylinder at

the high-pressure end, about 365 degrees

Fahr., falls in the distance of 3 or 4 feet

to a temperature of about 126 degrees at

the low-pressure end. The results of a

300-kilowatt turbine may be summarized

as follows : Full load, 16.4 pounds steam

per electrical horse-power hour; three-

quarters load, 17 pounds steam per elec-

trical horse-power hour; half load, 18.2

pounds steam per electrical horse-power

hour ;
quarter load, 22 pounds steam per

electrical horse-power hour ; running light,

750 pounds per hour ; vacuum, 26 to 27

inches ; boiler pressure, 125 pounds per

square inch ; revolutions per minute, 3,600,

Superheating may be made use of with

considerable gain in economy and without

the usual difficulties. There are no inter-

nal rubbing surfaces and no packing glands

to become injured by the high tempera-

ture ; 60 to 70 degrees of superheat im-

proves the economy by some 20 per cent.

In this connection Prof. Thurston has

lately recorded some experiments with a

De Laval turbine. For every 3 degrees

Fahr. of superheat i per cent, of gain in

economy was attained. With 37 degrees

of superheat the capacity of the turbine

was doubled. This gain he attributes al-

most entirely to the reduction of skin fric-

tion.

The practical efficiency of a turbine

power plant may be gathered by some

tests made by the Westinghouse .\ir-Brake

Company, .'\fter the plant had been in-

stalled some nine months the whole plant

was shut down, and the steam engines

which had been previously doing the work

were connected up again, put in service

and were kept running a week, during

which time careful measurements were

taken of fuel and water. After this the

turbine plant was again put in operation

and similar measurements made with the

electrical transmission. The saving in

coal averaged 35.7 per cent, during the

day and 36.4 per cent, during the night in

favor of the turbines. The saving in feed

water averaged 29.8 per cent, during the

day and 41.4 per cent, during the night. In

round numbers this means a saving of

40.000 pounds of coal in twenty-four hours.

A simple test for lubricating oil is to

place single drops in line upon a piece of

plate glass about 8 inches wide and 24 to

30 inches long, one end being raised about

6 to 8 inches to form an inclined plane.

The drops of oil start from the top of this

inclined plane upon a race with each other.
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The first day sperm oil will be found in

the rear, but after a while it will catch up
and overtake the rest, and will even be

found in motion after the other oils have

dried up. An oil having a light body runs

quickly and dries quickly, but an oil that

has both body and a free flow will readily

be detected by this test. An oil may have

a good body and yet have a tendency to

gum badly, which quality will also be

easily detected upon the glass. The oils

should be covered from the dust while

these tests are being made. A good test

for the presence of acids is to put small

quantities of oil in copper dishes, which
are easily made by depressing bits of sheet

copper with a round-faced hammer. If

acid is present it will attack the copper
and produce verdigris.

—

Ex.

QUESTIONS ANSWERED.
Correspondents wishing to have ques-

tions answered in these columns should
send tn their names and addresses, not for
publication, butfor evidence of good faith.
We lhro7v all anonymous letters into the
waste basket.

(1) C. S. P., Waterville, Me., writes:

I would like to have a question an-

swered that seems to bother several of our
engineers. A locomotive is to be used to

run a sawmill, drive boxes inverted, en-

gine set on foundation, wheels clear of
rails, right-side rod taken off, and belt put
on back right tire to run saw with. Now,
what we want to know is. will she start

when the left side is on center? A.—She
is likely to start all right, but it is a very
risky thing to transmit the power from
two cylinders by one side rod. The crank
is liable to start in the wrong direction

under certain circumstances.

(2) Fireman, Scranton, Pa., writes:

We have been having a little argument
about what railroad company was the first

to use a bell on a locomotive to warn peo-
ple to look out for the cars. We have
agreed to refer the dispute to you. A.—
In 1827, Hackworth built a locomotive
called "Royal George" for the Stockton
& Darlington Railway, of England, and
he put a bell on top of the boiler. The
first locomotive that wore a bell on the

.\merican Continent was the "John Bull."

built in England for the Camden & Amboy
Railroad, now part of the Pennsylvania.

Her bell first raised the echoes on this side

of the Atlantic in 1831.

(3) L. R. M., Chicago, 111., asks:

Why is it that the small single sight-

feed lubricator will siphon out if it isn't

shut off when the air pump is shut ofif, and
the triple sight-feed lubricator will not?

A.—With the single sight-feed lubricator

on the steam pipe to the pump, the lubri-

cator has steam pressure back of the oil

only when the pump throttle is open.

When (he throttle is closed, the pressure

is removed and the oil siphons out. With
the triple sight-feed there is boiler pres-

sure at all times behind the oil, and it does

not depend on the steam pressure in the

-team pipe to the pump to prevent siphon-

ing.

(4) W. W., Waukesha, Wis., writes:

In overhauling injector, how much above

standard size should the steam nozzle and
combining tube be allowed to wear before

renewal ? A.—This cannot be answered
definitely. If all the tubes would wear in

proportion, they would work if consider-

ably above size ; but they do not. In soine

cases the steam tubes will wear faster than

the others, while in other cases the com-
bining tube will cut out and give trouble.

As so much depends on the prompt work-
ing of an injector, it is safer to renew
tubes when the old ones show decided

signs of wear. The cost of new tubes is

small as compared with that of holding up
a train for even a short time.

(5) B. L.. Coluinbus, Ga., writes:

I have never been able to obtain a plain

definition of the difference between a

liigh-pressure and low-pressure engine.

Can you explain it in language that a

mechanic can understand? A.—In the

early days of the steam engine, very low
steam pressures were employed in con-

nection with a condenser. Twenty pounds
above the atmosphere was a common pres-

sure. The condenser was an essential part

of such an engine, and was used by all en-

gines built by Boulton «.nd Watt. Then
Evans, Trevithick and others began
to build engines that used high-pressure

steam exhausting into the atmosphere. It

was necessary to distinguish between the

divergent types of engines, and it became
the practice to call the old condensing en-

gines low-pressure engines, while the non-

condensing engines were called high-pres-

sure engines. The terms are now falling

out of use, for condensing engines gener-

ally work as high steam pressure as non-

condensing ones.

(6) J. M. E., Princeton, Ind., writes

:

In taking a run for a hill, where there

is a level or sag at the foot, would you
shut ofif your injector on a poor-steaming

engine to favor her while going over the

flat or sag, and hope to fill her up when
slowed down in climbing the hill? Would
this be best, or would you keep the injec-

tor on going over the sag and then shut it

off^ when you got down to the hard pull

and let her get hot? Which do you con-

sider the better practice? A.—The latter,

we believe, is undoubtedly better practice.

In sprinting through the sag, at fast speed,

a great deal of water and steam are used,

and the fanning effect of the draft on the

fire with the engine cut back is not as

effective as at slow speed with the lever

dropped down. Again, while sprinting

through the sag, 10 or 20 pounds below

popping pressure will keep up the speed

almost as well as maximum pressure. On
the hard pull on the hill, a few strong ex-

hausts will run the steam up faster than

ten times as many lighter ones over the

(7) A. R. J., Moberly, Mo., writes:

Will you kindly explain, through Loco-

motive Engineering, why some men op-

pose placing a split in a nozzle tip when
engine won't steam without it, and will

steam free with it in
;
yet, apparently, en-

gine will do as good work and burn no
more coal than before putting it in ?

Would it not be better to run an 18- inch

cylinder engine having a 4;'2-inch tip with

a split \i inch thick, than to run a 4J4-
inch tip with no split? All the criticism I

have heard of against the split is that it is

unmechanical. A.—The "split," or

"bridge." as we understand it, is a piece

of metal the same in length as the nozzle

tip is in diameter, and is driven into the

tip, thus dividing the exhaust and reduc-

ing the open area of the exhaust tip. This

is the same in effect as reducing the area

by bushing it, except that the "split" pro-

duces more of a wheezing or whistling

sound than the bush, which is probably

the reason why objection is raised to the

scheme. Experiences with such devices

vary greatly ; for of two men running side

by side, perhaps on the same engine, one

will laud it to the skies and another con-

aemn it severely, which goes to prove

that such experiments, unless conducted

carefully and with data-obtaining devices,

are largely influenced by personal like or

disfavor, and therefore really valueless.

What seems to be is not always true, and
such tests cannot be too carefully con-

ducted. The 4^-inch tip with a J^-inch

split would give a greater total open area,

of course, than a 45i-inch open tip.

Why the Gage in Ohio was Formerly
4 feet 10 inches.

When railroads first began to be at all

numerous in this country, the question of

gage was the subject of long and varied

discussion. Many followed the English

gage of 4 feet 8J/^ inches, but there were

those who wanted a gage of their own and
failed to recognize the value of a standard

or of interchange of cars.

The New Jersey Transportation Com-
pany adopted 4 feet 10 inches, and gave

Rogers an order for a locomotive. This

was just completed and ready for trial

when one of the managers of the Mad
River Railroad of Ohio came East on

business. He was present at the trial, and

was so thoroughly enthused that he in-

sisted on buying it, in spite of the fact that

it had been ordered by another company.

How he managed it was a mystery, but

the engine was called the "Sandusky" and

shipped West.

Having the engine, they built the road

to fit it, and then the Ohio legislature, see-

ing the desirability of having uniform

gage in the State, made .\ feet 10 inches

the standard. All of which serves to show
how small incidents often have an effect

ninre widespread than would be ex-

pected.
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Personal Department.
Mr. A. L. Burroughs has been appointed

trainmaster of the Texas Midland at Ter-

rell, Texas.

Mr. Walter J. Thomas has been appoint-

ed master mechanic of the Chesapeake &
Ohio at Louisville, Ky.

Mr. Wm. Coyne has been appointed

superintendent of the Virginia & South-

western at Bristol, Tenn.

Mr. Frank Bell has been appointed as-

sistant superintendent of the Montana divi-

sion of the Great Northern.

Mr. Robert Finney has been appointed

general superintendent of the Pittsburgh

& Western at Allegheny, Pa.

Mr. F. J. Zerbee, master mechanic of

the Big Four at Wabash. Ind.. has been

transferred to Bellefontaine. O.

Mr. D. F. Maroney has been appointed

general superintendent of the Pittsburgh

Junction Railroad at Pittsburgh, Pa.

Mr. E. F. Needham has been appointed

assistant master mechanic of the Wabash
at Decatur, III., vice Mr. F. H. Paine.

Mr. H. R. Stevens has been appointed

general foreman of the Atlantic Coast

Line shops at South Rocky Mount. N. C.

Mr. P. J. Hickey, traveling engineer on

the Big Four, has been appointed master

mechanic at Mattoon, 111., vice Mr. Or-
land.

Mr. E. M. Lake has been appointed gen-

eral master mechanic of the Gulf & Ship

Island, with headquarters at Saratoga.

Miss.

Mr. W. F. Post has been appointed divi-

sion master mechanic of the Gulf & Ship

Island, with headquarters at Saratoga.

Miss.

Mr. A. H. Jones has been appointed

superintendent of the Toledo division of

the Toledo, St. Louis & Western at Frank-
fort, Ind.

Mr. R. S. Lee has been appointed round-

house foreman and engine dispatcher of

the Atlantic Coast Line at South Rocky
Mount, N. C.

Mr. Geo. L. Baird, assistant superinten-

dent of the Union Pacific at Evanston,

Wyo., has been transferred to the Neb-
raska division.

Mr. T. E. Harwell, general foreman of

the Mobile & Ohio at Okolona, Miss., suc-

ceeds Mr. Kirby as master mechanic at

Tuscaloosa, Ala.

Mr. J. A. White has been appointed

superintendent of the Danville & Western
at Danville, Va., succeeding Mr. C. K.

Griggs, resigned.

Mr. W. P. Orland, master mechanic of

the Big Four at Mattoon. Ind., has been

transferred to Wabash. Ind., succeeding

Mr. F. J. Zerbee.

Mr. John Burke has been appouiled mas-

ter mechanic of the Louisville, Evansville

& St. Louis at Princeton, Ind., vice Mr.

F. C. Cleaver, resigned.

Mr. N. Kirby, master mechanic of the

Mobile & Ohio at Tuscaloosa, .'Ma., has

been transferred to Whistler, Ala., vice

Mr. D. O. Smith, resigned.

Mr. J. F. Irwin has been appointed train-

master of the Eastern district of the Pitts-

burgh division of the Baltimore & Ohio;

headquarters at Connellsville. Pa.

Mr. R. E. State, foreman of air-brake

repairs on the Southern Pacific at Oak-

land, has resigned to accept a j)osition as

tool maker at the Mare Island Navy Yard.

Mr. N. W. Tarr has accepted the posi-

tion of superintendent of the Arizona &
Utah, with headquarters at Kingman,

Ariz., vice Mr. H. M. McCartney, re-

signed.

Mr. C. O. Wheeler, roadmaster of the

San Luis division, has been promoted to

superintendent of that division at Car-

denas, Mex., vice Mr. G. F. Hawks, trans-

ferred.

Mr. E. D. Nash has been appointed as-

sistant superintendent of the Southern

division of the Central Vermont at New
London, Conn., succeeding Mr. W. T.

Sutphen.

Mr. E. A. Kellogg has been appointed

assistant superintendent of the Iowa divi-

sion of the Chicago & Northwestern at

Boone. la., succeeding Mr. M. F. White.

resigned.

Mr. Wm. Miller has resigned as fore-

man boilermaker of the St. Louis & San

Francisco to accept a position as general

foreman with the Colorado Midland at

Colorado, Colo.

Mr. W. A. George, general foreman of

the Colorado Midland at Colorado Springs.

Colo., has resigned to accept the position

of master mechanic of the Colorado &
Southern at Denver, Colo.

Mr. R. A. Dugan, purchasing agent of

the Elgin, Joliet & Eastern, has been ap-

pointed assistant general manager of that

road and the Chicago, Lake Shore & East-

ern, with office at Joliet, III.

Mr. G. F. Hawks, superintendent of the

San Luis division of the Mexican Central,

has been transferred to the Mexico divi-

sion, at Silao, Mex., succeeding Mr. C. B.

Cox, assigned to other duties.

Mr. Wm. M. Corbett, superintendent of

the Evansville & Terre Haute, has resigned

to accept a similar position on the Middle

division of the Chicago & Alton, with

headquarters at Springfield, 111.

Mr. John J. Monahan has been appoint-

ed master mechanic of the Memphis Line

and Clarksvillc & Prmceton division of

the Louisville & Nashville at Memphis,

Tenn., vice J. V. Slusser, deceased.

Mr. E. E. Hudson, who has held the

position of master mechanic of the Cleve-

land and Indianapolis divisions of the Big

Four Railway at Bellefontaine, O., for the

past fifteen years, has tendered his resig-

nation.

Mr. D. J. Durrell, for the past two

years connected with the Universal Car

Bearing Company, Chicago, has resigned

to accept the position of mechanical engi-

neer of the Southwest system of the Penn-

sylvania lines, at Columbus, O.

Mr. Joseph H. Williamson, whose man-

agement of the Viennot Advertising

Agency was announced in the December

issue, has opened New York offices at 127

Duane street. He is too well known to

the trade to need any introduction from us.

Colonel Thomas Woolston Yardley, one

of the best known men in the iron and

steel business, died last month in Chicago.

Mr. Yardley had been connected with the

firm of Robert W. Hunt Company since

1888, as head of their cast-iron pipe de-

partment.

Mr. D. Drummond, the well-known lo-

comotive superintendent of the London &
South Western, has engaged to deliver a

series of lectures at the School of Mili-

tary Engineering, Chatham, near London,

on the "Recent Developments in 'Wagon'

Stock and a Comparison of the British

and American Practices."

Mr. J. A. Baker, who has been for sev-

eral years an engineer of the Atchison.

Topeka & Santa Fe, has been appointed

traveling engineer of the Ohio Central

Lines, with headquarters at Toledo, O
Mr. Baker is a college graduate and a

most able railroad man. He is a contribu-

tor to Locomotive Engineering, and has

been one of our most energetic agents.

Mr. James M. Ashman, an engineer on

the Delaware, Lackawanna & Western'

stationed at Groveland, N. Y.. is a candi-

date for the position of Railroad Commis-

sioner of New York State. He has been

strongly supported by the State Press As-

sociation, and nearly all the labor organ

izations are urging his appointment b>

Governor Odell. We are well acquainted

with Mr. Ashman, and consider that his

appointment as Railroad Commissioner

would fill the position with a most effi-

cient official. He is a sensible man, who

would fill the office with justice to all in-

terests in the State.

The following changes are announced

on the Pennsylvania Railroad : Mr. A. C.

Shand, principal assistant engineer at W-
toona. Pa., has been appointed superinten-
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dent of the Altoona division, with head-

quarters at Altoona, Pa., in place of A. E.

Reed, deceased, and is succeeded as prin-

cipal assistant engineer at Altoona by Mr.

E. J. Cleave. Mr. A. W. Moss, superin-

tendent of the Schuylkill division, has

been appointed superintendent of the West
Pennsylvania division, with headquarters

at Allegheny City, in place of Mr. David

M. Watt, who retires. Mr. F. F. Robb.

superintendent of the Monongahela divi-

sion, is appointed superintendent of the

Schuylkill division, with headquarters at

Reading. Pa., in place of Mr. Moss, and is

succeeded as superintendent of the Mon-
ongahela division by Mr. G. E. Miller,

heretofore assistant engineer of the same

division, whose headquarters will be at

Pittsburgh.

Mr. Asa M. Mattice has been appointed

chief engineer of the Westinghouse Elec-

tric & Manufacturing Company. Mr. Mat-

tice was for ten years up to a year ago

principal assistant to E. D. Levitt, of Cam-
bridgeport, Mass., and has been actively

connected with the design of all the large

machinery coming from Levitt's office dur-

ing that time. During the past year he

has been remodeling the Cocheco Cotton

Mills at Dover, N. H. Mr. Mattice is an

engineer graduate of the Naval Academy
of the class of '74, of which class Mr. F.

H. Warren, vice-president of the West-
inghouse Electric & Manufacturing Com-
pany, is also a member. He was assistant

to Admiral Melville at the beginning of

the new navy, and had an important part

in the design of the machinery of the

"Maine," "San Francisco" and others of

the important early ships. The Westing-

house Company are to be congratulated on

the additional strength which he will give

to their already strong engineering staff.

Mr. W. J. Underwood, general superin-

tendent of the Chicago, Milwaukee & St.

Paul, has been appointed assistant general

manager of that road, and is succeeded as

general superintendent by Mr. C. A. Good-
now, heretofore assistant general superin-

tendent, both with headquarters at Chi-

cago, effective on December nth. Mr.

Underwood had been with the St. Paul

road since October, 1872, when he began

.as brakeman. He served as conductor

from 1874 to January. 1884, and from the

latter date to 1894 was division superin-

tendent. During the latter year he was
appointed assistant general superintendent

and held that position until he was made
general superintendent, last February. Mr.
Goodnow has been in railway service since

1868, and has been connected with the

Chicago, Milwaukee & St. Paul since 1886.

He was superintendent of construction un-

til 1888. division superintendent at Mar-
ion, la., from 1888 to May i. 1895. and has

been assistant general superintendent at

Chicago since the latter date.

The St. Louis & San Francisco has

purchased the .Arkansas & Oklahoma Rail-

road.

Progress of Last Year.

The last year of the nineteenth century

has been a period of extraordinary pros-

perity for the North American continent,

and railroad companies have enjoyed a

fair share in the good things that have

come to the people. Railroad building has

not been so active as it was in some pre-

vious years when speculation was more
pronounced than it is now, but importa'\t

betterments have been effected on existing

lines that gave as much employment as the

building of many new railroads. In work-

ing out the policy of moving passengers

and freight at the least possible cost, rail-

road managers generally have devoted in-

creased attention to the physical condition

of their lines, and in all quarters we find

the cutting down of grades, the straight-

ening out of curves and the double track-

ing of sections where traffic is heavy go-

ing on.

There has been a very decided advance

in the policy of increasing the weight and

capacity of rolling stock. Locomotives

that weigh 100 tons and cars that carry 50

tons of freight are becoming very com-

mon. This increase in the weight of roll-

ing stock has gone on slowly ever since

railroads were first introduced, but it must
soon reach a limit. When it was first pro-

posed to build cars of 20 tons capacity, we
supposed the limit had come ; but men
were found who doubled that load and are

still making it heavier. The same spirit of

enterprise will keep men increasing the

capacity of cars and engines until bridges

and tunnels say stop. But the gain in

capacity of rolling stock has not come
about entirely by adding material. There

has been a decided tendency to use strong-

er material, malleable iron and steel hav-

ing pushed cast iron aside and produced

cars of increased capacity without increase

of dead weight.

Another line of progress that has gone

on steadily during the year is the adopting

of the system of tonnage rating of trains.

There is considerable diversity of opinion

as to what should be called a load under

the tonnage-rating system. Some roads

take into account the whole weight of train

moved, including engine and tender, while

others count merely the weight of cars.

This latter is the most common practice,

but we think it is liable to inflict injustice

upon individual engineers, and will give

them a worse record than they are entitled

to. There is such a great diversity in the

size of cars nowadays that the car-mile

basis gives a very deficient measure of

work done; but it is a mistake to follow a

method of rating which does injustice to

train men. The yard masters may be de-

pended upon to give locomotives all the

cars they can haul, and we frequently

hear complaints that engines are over-

loaded more frequently under the methods

of tonnage rating than they were when

rated to haul a certain number of cars.

This is poor policy. Those who believe in

loading an engine up to the full limit of its

capacity too often overlook the question of

lime in moving trains. When the trains

are made light enough to be easily handled

an engine will do a great deal more work
in the course of a year than one that is

habitually overworked.

A conspicuous feature about the year's

work on locomotives is the number of

peculiar types, such as the "Atlantic," the

"Northwestern," the "Chautauqua," and so

on. Another peculiarity is the progress of

piston valves into popularity. Liberal bear-

ing surfaces show evidence of improve-

ment in designing details. The old prac-

tice of increasing the size of cylinders and

boiler and leaving the bearing the same

size as those of smaller engines, is becom-

ing obsolete. Some of the later designs of

express engines carry weight per driving

wheel that would have appeared to be reck-

less only a few years ago. When a class

of eight-wheel passenger engine was

brought out by one of our leading railways

a few years ago with 80,000 pounds on the

drivers, nearly everybody believed that

they would fail on account of hot boxes,

but similar engines having over 90,000

pounds on four driving wheels are now
doing good work.

The heavy business done during the past

year found many railroad companies short

of power, and nearly all engines were kept

at work as much as possible. This strained

the resources of repair shops, and many
improvements were introduced to help in

getting the work done. The shop that

does not use compressed air for various

purposes is now the exception. When the

practice of using tool hoists was first in-

troduced, Westinghouse air pumps were

almost exclusively used for compressing

the air. but now it is a poor shop that does

not have an air compressor. The vast

labor saving that has resulted from the use

of pneumatic tools has greatly stimulated

the purchase of air compressors, and no

railroad shop of any size can now afford

to be without one. Electric motors for

driving machine tools have been put into

a few shops, and many heads of the me-

chanical department of railroads are look-

ing forward to the time when they can

secure electric motors to run their prin-

cipal tools. It has been conclusively demon-

strated that the tools in a machine shop

can be run more economically by electric

motors than by line shafting, and there

will not be many new shops built in future

that will fail to have electrically driven

tools.

The car department of our railroads

finished the most important work done in

the history of railroads. That was the

work of equipping freight cars with air

brakes and automatic couplers. The death

and suffering caused by coupling cars and

by passing over the roofs of cars to do

the braking were appalling, and all friends

of humanity will rejoice that the danger

is in a fair way of being removed.
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A Handy Tool in a Railroad Shop.

The value of a machine of any kind de-

pends upon its usefulness—that is, its

availability as a work producer in a given

time. This docs not necessarily mean that

the best machine is the most expensive in

first cost or for maintenance, but it does

signify that the machine which can be

used for the greatest variety of work, and

which turns off that work correctly, rapidly

and economically, is the one which should

be, and is, purchased by the modern manu-

facturer.

have become so familiar ; not that it will

ever supeisede the lathe in its legitimate

field, but for a vast amount of work to

which it is better adapted it certainly has

come to stay.

The one shown has a capacity of 37

inches diameter, and is suitable for such

work as turning and facing piston rings,

cylinder heads, and in fact a large variety

of work which the shop man will readily

appreciate. The builders of this tool make
several .sizes, all of which are notable for

their excellent design and powerful con-

H.\NUV TOOL IN R.\ILRO.\D SHUl'.

Another very important item is the

question of floor space required for the

tool under consideration.

Now, it is usually the case that in buy-

ing a new machine of any description

whatever, the purchaser has a fairly well

defined idea of the kind of work he ex-

pects to do on that machme, and it is a

point worth thinking over as to whether a

vertical or a horizontal machine will be

the best adapted to the purpose.

It is with this thought in view that we
take this opportunity to illustrate a ma-
chine which by many mechanics will be

recognized at once as one which is rapidly

replacing the old lathe with which we

struction. A very desirable modification

of the machine as shown, is the fact that

it can be furnished with one turret head

and one regular head, making a combina-

tion which will cover all possible condi-

tions of work. The builders are always

glad to furnish information in regard to

their machines and invite correspondence

at all times.

We are also pleased to note that the

Baush Machine Tool Company, of Spring-

field. Mass., who are the manufacturers,

have recently issued their 1901 catalogue of

this line, together with others devoted to

their multiple and radial drills.

Purchasing Coal.

There is nothing that railroad compa-

nies purchase whicli aggregates so much
as coal, yet there are remarkably few rail-

road companies that exercise any intelli-

gent supervision over the purchase of this

expensive article. Some years ago the

general manager of one of our leading

railroads became convinced that the com-

pany was receiving very inferior coal at

times, and he appointed a man whose duty

it was to attend to the purchase of coal

and to see that a fairly uniform qualtiy

was supplied. The work of this man
made a decided improvement in the num-
ber of miles rim to the ton of coal, it

materially reduced the complaints of time

lost on account of bad steaming engines

and relieved the engineman of a great

amount of annoyance.

We do not understand why railroad

companies do not purchase coal on specifi-

cations just as they do with many other

kinds of material. Testing of coal is not

a very difficult matter and an intelligent

man would soon learn to find out how
much fixed carbon, how much volatile

matter and how much ash or other im-

purities a coal contained. It is the carbon
and volatile matter in the coal that burns,

yet the average railroad company pays for

a large proportion of slate and clinker-

forming material that have no heat-gener-

ating properties. Reduce the cost of our
fuel is an injunction repeated on nearly all

railroads, and when the question is asked
how are we going to do it? they are ad-

vised to go after the engineer or fireman.

The real delinquent is in the want of care

in purcliasing the supply.

The Bethlehem Steel Company report

that a contract has been closed with the

General Electric Company for six more of
the weldless field rings of Bethlehem
nickel steel for the extension to the big

power plant at Niagara Falls. These
rings measure 14254 inches outside diam-

eter and 130^ inches inside, leaving the

walls 5^8 inches thick. The width of face

is 50J4 inches, and the estimated weight of

each ring is about 35,000 pounds. They
will be worked up on a mandrel, under

the hydraulic press, and are said to be

among the largest forgings of this sort

which have yet been produced. Among
other orders now in hand at the Bethle-

hem works may be noted the shafts and

engine forgings for one of the new ferry-

boats which are under construction at the

yards of Harlan & Hollingsworth, Wil-

mington, Del., for the New York ferry of

the Central Railroad of New Jersey.

It is said that the Baltimore & Ohio

officials will not in future promote firemen

who weigh more than 180 pounds. The
reason for this is that a very fat man can-

not be accommodated in the cabs that ex-

tend alongside of the boiler.
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The Early Locomotives and Their

Builders.

BY HERMAN L. MORSE.

The average locomotive engineer of tlie

present, if he saw an engine like those in

use fifty years ago, would perhaps smile

at what would seem to him an absurdly

complicated machine, and the railway ma-

chinist of to-day would possibly consider

the builders of it rather crude mechanics.

The locomotive builder of 1850 can only

be properly estimated or appreciated by

those who have some knowledge of the

methods and appliances he was forced to

use. Many of the engines of New Eng-

land build in the early days were inside

connected. The turning from a very

rough forging of the double crank axle, on

a lathe the bed of which was of wood, was

no slight undertaking and required both

skill and patience.

The driving wheels were bored on an-

other lathe of similar construction, being

fastened to the face-plate by means of a

wooden chuck with straps and bolts. Be-

fore being removed from the place where

the channel-bar and were riveted in place.

The boilers were riveted, chipped and

caulked by hand. The flanging of the fire-

box and other sheets was performed by

hammers and swedges over cast-iron

forms. There, were from 80 to 120 copper

flues in the boilers. These were at first

made of sheet copper, cut in strips formed

into a tube and the joint brazed. After-

ward, perhaps about 1852, seamless drawn

tubes were made of brass, and were exten-

sively used.

To put the driving wheels under the

erected boiler and frame was half a day's

work for several men, the appliances being

a cord (more or less) of blocks of wood
and four screw jacks. It was possible to

get along with two jacks, as only one end

was raised at a time.

Every piece of the engine was required

to be made in the best manner possible

;

all parts fitted together were required to

"drive," and all screws and nuts to

"wrench."

With the accurate tools of the present,

it is easy to accomplish this, and also to

OLD COLONY LOCOMOTIVE P.-VTUXET.

they were bored, the keyways were splincd

with a tool fixed in a bar attached to tlie

footstock spindle, forced forward by a

screw.

There were then no hydrostatic wheel

presses, and the wheels were forced on

the axles by long bolts and nuts passing

through heavy straps outside the wheels.

If the force thus applied was not quite

sufficient, a few blows from a 50-pound

sledge were found to help. Keys of best

cast steel were fitted to drive with all the

force they would sustain to make loosen-

ing of the wheel impossible. The crank

pins were forced into the wheels in a

similar manner, and were riveted in.

The frames of engines built by Hinkley

& Drury were made of three bars of iron.

Two of these were about 4 inches wide

and Yi inch thick; the other was perhaps

2 inches square. The three w^e riveted

together to form a kind of channel-bar,

which was placed open part below. The
"housings" for the driving-wheel boxes,

which were of cast iron, were flanged to fit

duplicate the parts. But in those days no

such tools were or could be made, and uni-

formity was not attempted. The parts

were fitted together by hand, and marked

with figures as they should go, and trouble

came to him who attempted to put them

together otherwise.

Nearly all the locomotives of this period

had "cut-off" valves.

The "cut-off" was a simple o\ en valve,

like a throttle, in a separate steam chest

above that of the regular slide valve, and

might be adjusted to stop the flow of

steam into the cylinder at any desired part

of the stroke, which was sometimes one-

half or two-thirds. These valves were

actuated by eccentric rods and rocker arms

similar to those of the main valves, and

were thrown out of action when starting

by means of a lever in the cab.

A device was introduced a few years

before the invention of the "link motion,"

called "Gray's cut-off," by which the steam

could be stopped or cut off at any part of

the stroke and could be varied at will by a

lever in the cab. This was done by attach-

ing the valve rod to a block which worked

in a slot in the upper rocker arm. This

device met with much favor, but was ren-

dered useless when the "link" was adopted.

About 1851 V-hooks had at Hinkley's

taken the place of the old drop hooks,

which was the original method by which

the eccentric rods were attached to and

detached from the rocker arm in revers-

ing the motion of the engine. The en-

gines built at the Souther shops had hooks

similar to the drop hooks, except that the

backing hook was reversed and placed di-

rectly under the other, and the two were

connected by thin plates, which were slotted

to fit the wrist of the rocker arm, thus

guiding the hook to its place on the wrist,

and forming a sort of "link motion" that

could only work at full stroke.

Eccentric rods in those days were made
in two parts, coupled together by a right-

and-left-hand threaded coupling or turn-

buckle for the purpose of adjusting them

to the proper length when setting the

valves.

All of the working parts of the engine

were finished, the rods and other cylindri-

cal parts by being polished in a lathe, and

the flat surfaces by file and emery cloth

hand finish. As before stated, most of

the engines made in New England in the

early times were inside connected, as that

construction was believed by many to be

superior to the outside-connected English

engines at first used.

There was. however, some controversy

as to the supposed advantages of each of

the two forms of construction. The ad-

vocates of the crank axle claimed that, as

most of the weight was between the

wheels, the engine would run "steady,"

and was less liable to be derailed, and

many other advantages were alleged.

Their opponents, while they could not

deny that an "outside" engine had some

side motion, the advantage of smaller

bearings for connecting rods and axle

boxes (caused much less friction), and

many other good reasons were given. As

an illustration of the ridicule bestowed on

outside-connected engines, it is related by

an old fireman of the "Patuxet" that the

peculiar side motion of that engine under

the highest speed caused her to be christ-

ened the "Old Cow," the gait of that

animal being suggested. This engine had

dimensions about as follows : Cylinders,

13 inches; stroke, 18 inches; driving

wheels, 5 feet diameter; number of flues,

80; weight, about 17 tons.

In locomotive engines, as in everything

else, there has been apparently a "survival

of the fittest." Is there an inside-con-

nected engine now in use? The writer has

made diligent search in the past three

months in hope of finding a copy of a

lithograph of one of these engines, issued

by Hinkley & Drury about 1849, but has

failed to obtain one.

Engines of this period were wood burn-

ers, and as the draft caused by the exhaust
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would bring quite large burning coals

through the boiler tubes, it was necessary

to have "spark arrester" of wire netting

lo prevent the engine from becoming a

wholesale incendiary. To give proper

space for this, the smokestack was made

in shape like a mammoth tunnel. The

wood bu.ner was, however, much more

cleanly than the coal-burning engine of

tM-day. The engineer and fireman could,

and frequently did, wear white shirts and

did not seem to be overdressed.

The younger locomotive engineer of to-

day perhaps needs to be told that all en-

gines of fifty years ago had tw(? pumps

for supplying the boiler with water, for

the injector had not then been introduced.

These pumps were of half the stroke of the

engine cylinder, and were placed at the

rear end, and the check valves were near

the bottom of the firebox. Later on, when

it was thought better to have the check

valves on the cylinder part of the boiler,

the pumps were made full stroke, were

placed beside the cross-head guides and

driven by a lug or arm from the cross-

head. Only one of the pumps was neces-

sary to supply the boiler, but two were on

every engine. The cab was made of nar-

row matched and beaded pine sheathing,

nailed to a light frame and had a window
on each side, of about 12 x 16-inch glass.

There were also glazed swinging doors on

each side of the boiler in front, through

which the fireman crawled on his way to

the front to oil the cylinders when going

down grades with steam shut off, also to

close the cylinder cocks, which he did one

at a time with his foot, after leaving each

station. He opened them, standing on the

ground, after the engine stopped. The
engines built at the Hinkley & Drury

shops previous to 1852 were painted dark

green, and were ornamented with black

stripes.

.•\s other builders as well as the rail-

roads were using more showy colors, the

adhering to these shades was supposed to

be due to the conservatism of the senior

member of the firm ; hence there was cir-

culated among the employes a joke to the

effect that Mr. Hinkley had provided by

will, that the receptacle in which his re-

mains were to be consigned to their last

resting place should "be painted green

nnd striped black."

The engine illustrated was a "Hinkley."

built not later than 1850. The cut is from

:< photographic copy of a drawing made
many years ago by Mr. Harvey McLauth-
lin, who was eight years its fireman.

Though an amateur draftsman who never

leceived any instruction, his drawing is

declared to be a strikingly truthful picture

by all who remember the old engine. Mr.

McLauthlin is now a retired locomotive

engineer.

The "Patuxet" was the first engine with

four driving wheels owned by the Old
Colony Railroad. For about twenty years

It was run from South Abington (now
Whitman) to Bridgewater, Mass.. a dis-

tance of, seven miles, by Mr. George Duck-

worth, who, at nearly eighty-four years of

age, now runs the pumping engine at

Bridgewater tank, New York, New
Haven & Hartford Railroad (Old Colony

division). He sees the trains fly past at

three times the speed he was able to at-

tain with the "Patuxet," but seems to

think the time when he was young and

active the golden days of railroading. The
old engine was long ago added to the

scrap-heap.

Train Lighting.

This interesting subject was taken up at

the International Railway Congress in

Paris in the form of two reports which

mania, Netherlands and Louxembourg
concludes by showing the advantages of

oil lighting to be cheapness, comparative

safety and the independence of each light

;

showing that it is not strange that it

should be retained on small lines, as well

as on some of the principal ones.

The report then refers to a system in

use on the Austrian railways, where 60

per cent, of the current is furnished by

dynamo and 40 per cent, by storage bat-

tery, the cost being $2.60 per 10,000 lamp-

hours. Its advantages are summed up as

follows : A steady light free from atmos-

pheric influence and capable of being

placed where desired with little or no dif-

ficultv : aliilitv to turn on or off as needed.

MIRROR L-\KE—VOSEMITE VALLEY.

covered practically all the countries except

the United States and Germany, these two

being hardly represented.

.•\fter reviewing the progress up from

the candle period, the reports dwell on the

electric incandescent light as one having

many points of superiority from the stand-

point of comfort and convenience. This for

train lighting has resolved itself to the

axle-driven dynamo with a small storage

battery equipment.

The report from .Austria, Hungary. Rou-

either as a whole or by individual lamps,

allowing economy of operation ; no danger

from fires in case of accident of any kind.

Experiments with acetylene gas lighting

were cited, but .nothing practical seems to

have been brought out in that line as yet.

The final observations of the authors of

the report say : "It cannot be concealed

that between the methods of lighting by

candle and oil on the one side and electric

lighting and mixed gas lighting on the

other, ihe difference is immense. The
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luminous intensity which has been secured

is such that it unites perfectly all the re-

quirements ; and finally electricity presents

a complete security against dangers of fire

and explosion. This advantage compen-

sates largely for all the inconveniences in

the system—in fact to-day in any instance

of a particularly delicate nature, such as in

the trains of the royal families, the trans-

portation of objects of great value, etc.,

preference is rightfully given to electric

lighting. Finally, it should be noted that

the method of electric lighting generally

made use of—by storage batteries ex-

clusively—is not the only method of apply-

ing this light. It is not denied that the

experiments actually in course of trial by

some of the lines of the German Union

system, either by means of a moving

vehicle producing the current for the

whole train or by the production of the

current required for each particular car-

riage, partly by a dynamo driven by the

motion of the carriage itself and partly by

storage batteries—may be crowned with

success; nor that the results obtained

either under the item of expense as under

that of simplification of the maintenance,

may be more favorable than those realized

in the exclusive use of storage batteries

upon a large scale—that is to say, under

normal conditions."

M; Banovits, one of the authors, sums

up as follows : "Of all the modes of light-

ing adopted up to the present time for the

lighting of trains, that which seems to us

to answer the best to the conditions of a

perfect light is electric lighting, for be-

sides offering the greatest security [the

italics are those of the report] against the

danger of fire, it possesses a proper lumin-

ous intensity, assures a light, clean, fixed,

exempt from atmospheric influences, and

permits a simple and economical dimming
for the night. This mode of lighting has,

moreover, the advantage of a simple main-

tenance, and as soon as its application is

made upon a large scale, a service will be

assured by proper installations, which will

be regular and rapid, even in cases of the

densest train movement. Everything, in

short, invites to the belief that from the

pecuniary point of view this method of

lighting will permit more favorable eco-

nomical results than have hitherto been at-

tained; and under this head it may per-

tinently be remarked that the advantages

which at the moment other methods of

lighting may appear to present over elec-

tric lighting are largely offset by the su-

periority of safety conditions and by the

other inherent advantages of the method."

The advantages of electric traction for

elevated roads is strikingly reflected in the

reports of the South Side and Metropoli-

tan lines in Chicago. The percentage of

gain in passengers carried by these roads

during the first eleven months of the year

1900 is 12 per cent, greater than for the

corresponding time in 1899.

European Railway Notes.

BY CHARLES ROUS-MARTEN.

In beginning this series of monthly

"European Railway Notes" which I have

been requested to write for Locomotive

Engineering, I wish to say just a word

or two by way of preface.

First I desire to state emphatically that

I am not connected officially or commer-

cially with any railway or engineering

company on the face of the globe. My
sole professional association with railways

consists in acting when asked in a con-

fidential consultant capacity and in invest-

igating, when required, the merits of new-

locomotive types, etc., or of new or im-

proved train services and reporting upon

either or both.

Secondly, all the statements I make, all

the work I record, and all the opinions

I offer are based upon my own personal

experience and experiments, unless ex-

pressly stated to be otherwise.

Thirdly, I claim to be absolutely without

prejudice or prepossession of any kind to-

ward or against any type or method of

construction or working adopted or pur-

sued or proposed in any country under

the sun. I assert my absolute- indepen-

dence and impartiality, uninfluenced by

any considerations of country or race. I

aim solely at scientific truth as applied

in practical experience.

The year 1900, the last of the nineteenth

century, has not been prolific in new loco-

motive types, so far as Great Britain is

concerned. Indeed, hardly a single abso-

lute novelty has to be noticed.

Certain important tendencies may still

be observed. The inside cylinder mode of

construction still enjoys universal British

favor, outside cylinders being never used

unless under the compulsion of some spe-

cial design which renders them inevitable.

Even so, the cases of outside-cylindering

are very few. They are limited, in 1900,

on the leading British lines to the new ten-

wheelers built by Mr. Peter Drummond.
for the Highland Railway, which have six

coupled 5 feet 9 inch wheels, 19^/2 x 26-

inch cylinders, and leading four-wheel bo-

gie; and to the completion of the respect-

ive orders (i) of fifty of Mr. F. W.
Webb's four-cylinder compounds for the

London & North Western Railway, (2)

of ten of Mr. H. A. Ivatt's "990" or "At-

lantic" type for the Great Northern, and

(3) of ten ten-wheelers with 6-foot wheels

six-coupled, leading four-wheel bogie,

and 20 X 26-inch cylinders, by Mr. W.
Worsdell for the North Eastern line. All

other main-line express engines have inside

cylinders, and Mr. Webb's compounds have

inside as well as outside. No more of Mr.

D. Drummond's four-cylinder non-com-

pounds of the "720" type have yet been

built, and so on the London and South

Western, where outside cylinders once

were universal, save in goods engines, in-

side cylinders hold absolute sway. In this

tendency British practice is diametrically

Thc marvelous efficiency ot Dixon's Pure

Flalje Lulfricating Graphite can be utilized by

means o£ an ordinary squirt can.

In such a can you may use any one of the

three famous brands of Dixon's graphite

—

the No. 1, No. 2 or No. 635. Where the coarse

flalie. No. 1, is used, you may be obliged to

enlarge the nozzle of the can a trifle. This

may be done with any sharp-pointed instru-

ment. Don't use any can that has had any

oil or anything else in it. Use a dry can.

With such a can loaded with Dixon's Pure

Flake Graphite you will be able to reach man.v

otherwise out-of-the-way places, and lubricate

them as easily as with oil.

With reference to Dixon's Pure Flalie

Graphite, we can point to the many testi-

monials that we have already printed in this

and other papers, and remind you, at the

same time, that we shall probably never run

out of testimonials, as new ones come to us

almost daily.

One engineer who has had great success

with Dixon's graphite in cooling new journals

writes : "I gave some of the graphite to a

brother engineer who has a fast passenger

run of 100 miles. On his run, the evening be

fore, he had new journals in his engine, which
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that there will be quite a revolution in ac-
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oppo.scd to .American and differs also from

the enormously preponderating custom of

the European Continent. The arguments

for and against the method have been

reiterated too often to need repetition

here. An unprejudiced observer must in

candor admit that there is a good deal to

be said on either side.

Outside of Britain the taking of steam

from a dome is, I believe, practically uni-

ver.-al. Last year it was on the verge of

becoming so in Great Britain also. With

the death of Mr. Patrick Stirling and the

retirement of Mr. James Stirling, the per-

forated pipe which had been for so many
years the substitute for the steam dome on

the Great Northern and South Eastern

Railways appeared to be doomed. Their

successor on each of those railways

promptly introduced the steam dome, and

it is being fitted to all new engines and to

all old ones that come in for rebuilding.

Yet just at this supreme juncture where

every railway in the Kingdom had adopted

the dome, Mr. VV. Dean suddenly intro-

duced on the Great Western a new loco-

motive type with which a dome was an

impossibility, owing to the British restric-

tion of loading gage. Mr. Dean first fitted

up one of his standard express engines

—

"Badminton" type—named "Waterford,"

with an extra large and very high-pitched

boiler, and specially large Belpaire firebox,

so that there was no room over the firebox

case for the safety-valve column, which,

accordingly, was placed over the middle

of the boiler barrel, and no room for

a steam dome anywhere, wherefore the old

perforated-pipe method, which had been

largely employed in the broad-gage days

of Sir Daniel Gooch, and in some degree

on the standard gage also by his successor,

once more made its appearance.

Mr. Dean next proceeded during 1900

to build a large number of engines of this

type, slightly modified, with an extended

smokebo.x carried on a saddle after the

-American plan, high-pitched boiler, large

Belpaire firebox, no dome, safety valves

on mid-boiler, outside frames, bearing and

cranks; 80-inch drivers, four-coupled;

18 X 26-inch cylinders; 1.600 square feet

of heating surface ; 180 pounds steam pres-

sure ; leading four-wheel bogie. These are

known as the "Atbara" class, all being

named after persons, places or things con-

nected with the Soudan and African

wars.

Similarly as regards the "Duke of Corn-

wall" type, designed originally for the

heavy zYz per cent, grades of Devon and

Cornwall, which have been rapidly multi-

plied for use on all sorts of work, all the

newcomers of that type are being fitted

with similar domeless, high-pitched boil-

ers, and the members of this, the "Camel"

class, practically differ from the ".\tbara"

set merely in having 68-inch coupled

wheels instead of 80-inch. Both types do

excellent work, and the once famous sin-

gle-driver type, of which eighty have been

built for the Great Western even in the

last few years, is not to be any longer per-

petuated.

Similarly, on the Great Eastern the single-

wheeler is to disappear. Mr. J. Holden

informs me he intends building no more.

His new type—represented at the Paris

Exhibition by the handsome engine "Claud

Hamilton"—while presenting few striking

novelties in design, nevertheless displays

many admirable developments, above all in

boiler size (heating surface 1,630 square

feet) and steam pressure (180 pounds),

with 19 X 26-inch cylinders, 7-foot drivers,

four-coupled leading bogie, and liquid-fuel

firing on Mr. Holden's patent system. I

have found the locomotives of this type

run as freely and smoothly as the single-

wheelers, while pulling heavier loads,

ascending steeper grades, and even attain-

ing higher speed on the level and down-

hill—the last being traditionally the special

and supreme merit of the single-driver

type. On the Great Eastern, as on the

Great Western, the palm for speed rests

with the coupled engine.

On the London, Brighton & South Coast

Railway Mr. R. J. Billinton has brought

out an enlargement of his "Bessemer"

class. The three engines of the new type

already constructed differ but slightly

from their predecessors, save in larger

dimensions and in having the safety valve

over the firebox instead of being in the

dome as in all previous Brighton locomo-

tives for several generations. These en-

gines, "Sirdar," "Empress" and "Sie-

mens," appear to be doing well, but the

speed requirements of the London,

Brighton & South Coast are small.

On the Midland, Mr. S. W. Johnson has

continued to build his swift and beautiful,

but scarcely powerful, single-wheelers, one

of which, named "Princess of Wales," was

shown at Paris, and several more of the

single-driver class originally designed by

Mr. Harry Pollit, have been placed on the

Great Central Railway by his successor,

Mr. J. G. Robinson, as well as one more

on the Great Northern by Mr. H. A. Ivatt.

But these must, I fancy, be deemed rather

the dying flicker of the single-wheeler

system than any symptom of its extension.

No new types of tank engines have come

out during 1900, and of the goods classes

the only striking novelty is the very large

type brought out on the Lancashire &
Yorkshire by Mr. J. Hoy. The locomo-

tives of this class run on eight wheels, alt

coupled ; have inside cylinders and the

enormous boilers introduced by Mr. J. A.

F. Aspinall, new general manager of the

line, when he was chief mechanical engi-

neer and designed his famous "1400" type.

They seem to be exceedingly efficient, but

no details of their work are as yet avail-

able. No other British novelties call for

notice as having appeared during the past

year.

Such then is, I think, a fair summary of

British locomotive engineering during the

year 1900. There has been no further

adoption of compounding, although it is
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understood that this is under earnest con-

sideration on three at least of the chief

British lines. The most valuable British

development during the year has been in

the all-important directions of augmented

boiler-power and increased steam pressure.

In the former there may be said to be an

average advance of fully 40 per cent., and

in the latter of 12 per cent., in the case of

the newest British locomotives con-

structed.

The Davis Wheel Center.

Shickle, Harrison & Howard, through

Mr. Clarence H. Howard, write us as fol-

lows:

"On page 527 of your December issue I

note statement relative to the Davis wheel

center maintaining the counterbalance.

You make a good description up to your

last paragraph, in which you say : 'This

device was. however, thoroughly tested by

the Franklin Institute, and the claims were

proven unfounded, and it is in no particu-

lar better than the ordinary counterbal-

ance.'

Our company had this wheel center very

carefully gone through, and so did several

different railroads, and each one said he

felt sure there was great merit in the de-

vice. Now, you are a thoroughly honest,

conscientious, practical man, and you want

to know the truth about everything, I am
sure, and especially in the mechanical line,

and should you be coming to St. Louis

some time, I want you to meet Mr. Davis.

the inventor of this device, and go into

the merits of it, and I believe you will

change your mind entirely regarding this

matter, and will pronounce it as having

great merit. I take it that you have not

investigated this yourself, but have taken

someone else's investigation. None of us

are absolutely perfect, and we might make
a mistake, even the Franklin Institute;

but if there is nothing in it we want to

know it worse than anybody else, as we
have contracted to make them. I hope

you will be able to see the inventor, and

that you will find out there is merit in the

device. Yours very truly,

"Clarence H. Howard, V.-P."

The London Globe says : "While de-

Iiloring the fact that South African con-

tracts for railway plant have gone to

.\merica, it is worthy of note that the

United States manufacturers have been

able to meet the requirements as to time

of delivery in a far more satisfactory man-
ner than English firms. It is stated on

authority that 'time was of the essence of

the contract,' but whereas the shortest

period in which English manufacturers

offered to complete the orders was ten

months, and the average eighteen months,

in the case of the American firms the

quickest time was three months, and the

average four and a half months. Specifi-

cations upon which the tenders were in-

vited were identical, so that the disparity

in the time taken to deliver is the more re-

markable."

October a Record-Breaking Month.

October proved to be the record-break-

ing month for the first ten months of the

year, as far as car and locomotive building

was concerned. The number of orders

secured by the various car builders was

12,552 cars of all kinds. For the same

period 144 locomotives were ordered. Be-

sides these, cars and locomotives were

built in railroad company yards and shops.

The Harrison Dust Guard.

The desirability of keeping the dust out

and the oil in is known to every railroad

man. The Harrison dust guard has made

a place for itself to the extent of filling

HARRISON DUST GUARD.

orders for thirty-seven roads in one month

and shipping equipments for over 5,000

new cars during the same time. The Har-

rison Dust Guard Company are in Toledo,-

Ohio.

The New York, New Haven & Hartford

are preparing to build large locomotive

repair shops at Readville, Mass. This

will be a convenient central point for the

Consolidated system, and the intention is

to do the greater part of the repairs at

that point. This will be a money-saving

move if the company's officers have the

courage to equip the shops with entirely

new tools. It may call for self-denial to

refrain from moving the antiquated tools

from the shops that are to be abandoned,

but it will pay to send them to the junk

dealers.

Certain citizens in Texas petitioned the

Railroad Commissioner of the State to

compel the railroad running out of Texar-

kana to start their west-bound trains on

time. The railroad companies have been

in the habit of holding their west-bound

trains for the arrivals of trains from the

East. The high-minded citizen who want-

ed the trains started on time cared nothing

about crowds of passengers missing con-

nection and being held in Texarkana for

twelve hours. A public hearing was held

to discuss the question and the Railroad

Commissioner refused the request of the

petitioners.

np 1 irw f\J\ Best Yorkshire

1 A I LuK STAY-BOLT IRON

PISTON RODS AND AXLES.
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Patents.
GEO. P. WHITTLESEY,

LOAR * TRUST BUILDING, WASHINGTON, D. C.

Terms Reasonable. Pamphlet Sent.

PATENT
vel idea or design. It

chanical Experts and Attorneys. Station G. Box ^i^,

Washington. D. C, for full information. They secure
8:ood patents and protect the whole Invention.

lll)i(I\G\\IAi-
FOR CAR HEATING.

Has features which make it superior

to all others on the market.

SENT ON TRIAL.

Mannfactared by

Massachusetts Institute of Technology.

A base-measuring apparatus which has

been perfected in connection with the Sum-

ner School work of the Civil Engineering

Department of the Massachusetts Institute

of Technology for a few years has recent-

ly been tested by the Coast and Geodetic

Survey in Washington. Such satisfactory

results have been already obtained and

others assured that the apparatus is about

to be used in the important Lampasas

Base in Texas. Professor Burton, of the

Institute, under whose direction the appa-

ratus has been worked out. has been in-

vited to accompany the expedition which

is to make a careful trial of the method

in the field and upon extended exact work.

The apparatus represents the final re-

sults of thesis investigations by several

graduates of the Course in Civil Engin-

eering who have worked upon it in suc-

cessive years. One part of the apparatus

maintains a constant tension in the steel

tape while in use. Another part of the

apparatus determines very accurately the

mean temperatue of the tape by measuring

its electrical resistance by means of a spe-

cial form of thermophone devised by two

graduates. The complete apparatus is not

bulky and is of higli value for exact meas-

urements.

"Hawkins' Educational Works"
16 vols., price $11.00), on Stationary, 5teaB aarf

Electrical Engineerlns:, will be sold to the patrou oi

thii journal, on easy moathly payments. Send for tenoe.

TMEO. AUDEL & CO., Publishers.

6j Fitth Avenue, NEW YORK CITY.

THE DRAKE & WEIRS CO.,

Cleveland, Ohio.

Asphalt Car Roofing.

Our ASPHALT CAR ROOFING is now In use on

65.000 Cars ^""^ ^^ '"""' ""' '"'

of 15 years' use without

a failure. It Is the ONLY GENUINE ASPHALT

CAR ROOFING IN THE MARKET

3-PLY PLASTIC CAR ROOFING,
THE BEST IN THE MARKET.

We have received from the Sargent

Company, of Chicago, a letter which was

sent to them by a conductor of a railway

in Ohio, asking the price of Gilman-Brown

emergency knuckles. He said that he had

seen an advertisement concerning them in

Locomotive Engineering, and he thought

so much of the knuckle that he was pre-

pared to buy some of them for his own
use, as liis company did not furnish them.

This is very good testimony concerning

the usefulness of the emergency knuckle,

but it ought not to be necessary for train-

men to purchase them, for they save both

delay and accidents to railway companies.

Where these knuckles are not supplied.

'

it is often necessary to chain cars together

and that is a very dangerous practice with

air-braked freight trains. These knuckles

are sold by the Railway Appliance Com-
pany, of Chicago, 111.

A recent issue of the Jernbanebladct, a

railroad journal published in Sweden, re-

ports that the 20-inch and 3ix24-inch two-

cylinder compound ten-wheeled freight

locomotives which the Swedish State Rail-

ways purchased from the Richmond Loco-

motive Works during 1899, are so satis-

factory that the railway administration

has decided to adopt the Richmond sys-

tem of compounding on their lines, and

have ordered twenty-nine compound en-

gines of that type to be built in their own
shops. This is a great achievement for

.American locomotives, which are gradu-

ally working their way into all countries

of the world.

The Landis Tool Company, Waynes-
boro, Pa., have issued a new catalogue

entitled "Construction and Use of Grind-

ing Machines." It is really more than a

catalogue, and contains about enough in-

formation of value to mechanics to class

it with a text book. Those who are not

familiar with current practice in grinding

piston rods and similar work should get

a copy of this at once. It's the proper

method to use and these tools have a good

reputation.

The Paris agent of the Rand Drill Com-
pany reports that all the compressors and

drills which were in exhibition at the Ex-

position have been sold. The large Cor-

liss compound compressor at Vincennes

was purchased by the firm of Messrs. J.

A. Niclausse, the manufacturers of the

famous Niclausse water-tube boilers, by

whom it is to be used for the operation of

pneumatic tools in their extensive estab-

lishment. This is the compressor which

supplied the compressed air to all the

American exhibits at Vincennes.

There will be a novelty about the seats of

a lot of suburban cars lately ordered by the

Erie, for they will be of a pattern made

by Hale & Kilburn that have no side arms.

Seats of this kind have been used on some

of the suburban cars of the Rock Island

Railroad for several years, and they are

reported to be highly popular with the

patrons of the road. When the car is

crowded and people wish to get out in a

hurry the absence of the end arm enables

them to slip out without obstruction. The
arrangement is said to be particularly pop-

ular with ladies, for there is nothing to

entangle their wraps.

Mr. Robert Pirie, who has had for yean
general charge of the railroad business of

the Crosby Steam Gage and Valve Com-
pany, of Boston, will in future confine

himself to the New England and Canadian

territory, the whole country being too big

for even his energy. Mr. Pirie's head-

quarters are in the company's general

offices, 93 Oliver street, Boston. Mr. W.
T. Johnson will represent the Crosby

Company in New York with office at 78

John street.

The Elevated Railroad people of New
York city are experimenting with movable

stairs to carry people up from the street.

It is an endless arrangement and is always

kept moving. It is amusing to see timid

people looking on and trying to summon
courage sufficient to try the novel mode of

convevance.

The .'American Locomotive Sander Com-
pany, Philadelphia, send us one of the

neatest catalogues we have seen lately.

The engravings make everything clear re-

garding the operation of their sanders. It

will be sent on application to anyone in-

terested.
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"The Fastest Trains of the World. "

Unfortunately I have only just received

my November number of Locomotive En-

gineering, otherwise I should have written

in time for your December number with

reference to your article on page 462 of

your November issue, headed "The Fast-

est Trains in the World."

You say : "Among what may be regard-

ed as accurate tabulated statements pub-

lished, we select that given by The Engin-

eer, as it was, we believe, prepared by one

of the best authorities in the world on

tiain speeds."

The context shows that you referred to

an article which appeared in The Engin-

eer on September 7th last, page 230. I

do not know who was the author, and it

is not for me to conjecture to whom you

referred as "one of the best authorities

in the world on train speeds." But I think

it only fair to you and your readers to

state plainly that the article in question

evidently was allowed to appear through

inadvertence, as it is gravely inaccurate.

What makes the appearance of this arti-

cle all the more unfortunate is that only

?. few weeks previously the correct facts

and figures, which are so strangely dis-

torted in that article, had been published

by myself in The Engineer under my own
name—as is the case with everything I

write touching railway matters. I may
add that although the Times article,' which

is also referred to in yours, was not con-

tributed by me, all the train figures, ex-

cepting those about American railways,

are exact reproductions of those which

I published in The Engineer in 1899, and

are strictly accurate and authoritative.

In the anonymous article in The En-

gineer, runs of 100 miles and upward with-

out stop are selected as the basis of com-

parison, for the obvious reason that Brit-

ain enjoys a most honorable and unques-

tioned pre-eminence in respect of the num-
ber of these. But an American journal

might just as fairly select the world's

runs of so to 60 miles length timed at

60 miles an hour and upward, and point

out that the rest of the world is "no-

where" because all of these that exist

—

twelve, I believe—are to be found in the

United States.

But even in 100 miles non-stopping runs

Britain's speed pre-eminence is only made
out by the wild misstatement. To bring

down the French average, five French

runs of 100 miles or over are instanced

which have no existence at all, the reason

being that two of these are booked at only

36.8 and 38.7 miles an hour, respectively,

and a third at 47.3, while in the two other

cases, whereas the fictitious runs show
speeds of only 53 and 50.2 relatively, the

two correct runs—still over 100 miles each

in these cases—are timed at 56.0 and 55.5

miles an hour. The anonymous writer

also states that "pick-up water troughs

. . . . have only recently been laid

down on the Paris-Calais main lines," the

truth being, as stated by me in The Engin-

eer, that the water troughs will not be

laid down until well on in 1901. Also

some of the distances are misstated.

The correct figures for the best 100-mile

runs in France are as follows

:
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Master Mechanic
Won't use solid mandrels.

Cost too much, take up too

much room and don't give

satisfaction

Nicholson

Expanding Mandrels

Take everything from I to 7
inch holes. Take up little

room—always ready and

you can buy four sets for

the cost of one of the solid

kind

Are You Using Them ?

Catalo.c;ue tells you
more about them.

W. tl. Nicholson & Co.,

Wilkesbarre, Pa.

About Throttre Valves.

Bv I. IS. un 11.

"Tlie Chambers throttle valve shown in

tlic December issue of Locomotive Engin-
KERING recalls a similar attempt by Mr.

Chambers' (Mr. Hofecker) predecessor

years ago—I've forgotten the date. Throt-

tles were leaking badly and grinding was
always in order. So Hofecker proposed this

scheme. We all thought it was a great

scheme, but were dead sure it would leak.

If Chambers valve don't leak—and he

says it doesn't—I don't see why." And
Uncle Billy resumed his pipe after reliev-

ing himself of the above. Uncle Billy

used to work on the Lackawanna and the

Bloomsburg roads, and remembers a good

many interesting things of this kind.

Then Billy Edwards, the new foreman,

spoke up and allowed he'd been thinking

of the throttle-valve question himself.

Pulled out a couple of sketches to prove

it.

"Now this one," pointing to Fig. i.

too. This scheme takes in the steam at

the top, too, and gets it dry, same as the

other one.

"Now this has another advantage or

two of 'em. First is the fact that there

isn't an earthly thing to drop into the

steam pipe and work into the cylinder.

Most valves have.

"Then there's another reason. The small

valve opens easily, and of course the main

one follows. But for shifting and such

work, where you only need a little steam,

the small valve only need be opened

What do you think of them. Uncle Billy?"

But Uncle Billy was busy dealing out oil

and waste and didn't hear him.

What a Superintendent of Motive
Power Says to His Enginemen.

The following notice, signed by the

superintendent of motive power, is posted

in the roundhouse of one of the best man-

aged railroads in the country : "Engine-

men of to-day who wish to be successful.

Fig. 2

THROTTLE SUGGESTIONS

"is what I'm going to ask the old man to

let me try when we have to renew one.

I'll just make a new casting like this.

This diameter. A, is just the same at the

bottom of the valve seat. It is long,

straiglit and hollow. Then I'd use three

brass snap rings, as shown.

"The difference between A and B is the

only unbalanced area to lift against, and

this makes it easy to open. It also gives

you dry steam, as it takes in at the top

only. I believe it's better than the double

^eat. and it won't leak from unequal ex-

pansion either.

"But"—and he drew out another one

—

"this is the best rig I've thought out yet.

The stem 5" (Fig. 2) has a seat on the

lower end. It also carries the ring T,

fastened on the proper place by this pin.

"The main valve M has wings IV, which

have openings for the ring. That ring

regulates the lift of the small valve on the

stem. Now expansion won't aflfect this,

even if there are two seats. The wings IV

act as guides, and good substantial ones.

keep posted and up to date on air and

other matters in their line of work, require

a first-class locomotive magazine, and to

those who do not take Locomotive Engi-

neering I would suggest that I consider it

the best."

The .American Locomotive Sander Com-
pany have issued a very attractive illus-

trated catalogue, giving particulars of the

various sanders handled by the company

and also illustrated details of the mechan-

ism, which will be alike useful to those

who wish to understand the mechanism of

Sanders and for those who have to order

pieces. Everyone interested in the use of

Sanders ought to send for this catalogue,

for it is a perfect hand-book on the sub-

iect.

The Philadelphia & Reading Railroad

have just contracted for ten seagoing

barges, two of which are to have a carry-

ing capacity of 3.000 tons each.
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The Scrap Shop.

Every well regulated blacksmith or ma-

chine shop has its scrap boxes for the

reception of odds and ends that have

served a purpose and may serve another,

and has also its scrap heap where useful-

ness awaits another form through the me-

dium of the foundry or forge. But there

is occasionally to be found a shop, the

principal production of which is scrap.

The proprietor or foreman may have

learned his trade, but he cannot teach it

;

he may understand the characteristics of

the metal he works, but he does not know
human nature : he may see the end he de-

sires to reach on a job. but he is more or

less uncertain as to the road necessary

to reach it. In such a shop every tool is

its own gage: there is no permanence of

form to any appliance in use in the shop.

To-day it is a strap holding a blank to a

wooden chuck ; to-morrow it will be a

knee brace built into some weak place of

the vise bench. Drills which had been

carefully fitted to a job that went out of

the shop two weeks ago with a possibility

of being duplicated in order, have been

changed in sizes when the duplicate order

comes to-day. A long cape chisel is trans-

formed into a fluted reamer ; the reamer

gets slightly nicked at the end. and is next

seen as a tap. and it is very probable the

tap will go to augment the scrap heap.

The wrench serves as the hammer ; the

lathe ways are handy bench-blocks for

straightening rods^ the planer-platen is

admirably adapted for straightening a

spring shaft under the blows of a fifteen-

pound sledge ; new files clean the sand

and scale for new castings far better than

half-worn ones, and any long drill, reamer

or chisel is just as good as a jimmy or

pinch-bar to use as a lever. When a job

comes in. the workman goes roaming
about the shop to pick up the necessary

tools or to find something to make them
from. A drill or reamer with shank al-

ready formed is much better than a piece

from the bar ; and so from the general

shelf where the tools are kept—the shop
floor—he collects his spoil, and after the

tools have done duty for that job, they are

again "transmogrified" for another. This
statement is a little "too previous," as

the slang-whangers say, for frequently, be-

fore the job is done, some other enter-

prising shopmate has followed suit and
made a second transmogrification.

In this shop there is a long advance
on the rule of some other shops: "A
place for everything and everything in

its place." The rule here is: "Many
places for everything and everything
everywhere." Not much time is wasted
in such a shop in the construction of

gages and sets of drills, taps, reamers,
etc., are unknown. The old saying that

it a presently useless thing is kept for

seven years, its time of usefulness will

come, does not count for much here.

There is no seven years' rest for the most
useful thing in this shop; if it finds no

call for its proper use in its present form,

it is soon refashioned and put to work.

In a shop of this character a very useful

spanner or open wrench was suddenly

missed. The most vigorous search failed

to discover it. Weeks passed by and a

substitute was made, and the loss became

an addition to the long list of mysterious

disappearances which excited wonder.

One day the foreman was congratulating

himself on having so competent an engin-

eer, who had lately contrived to keep up

steam even when hard drawn by the ma-

chinery. He supposed he had made some

repairs, and possibly stopped some leak

in the boiler. One morning he was almost

alarmed at the spiteful outrush of beady

steam from the safety valve, and going

to the boiler room—the engineer being at

dinner—he noticed some string wound
around the safety-valve lever. A close

inspection showed the missing spanner,

weight some eight or ten pounds, tied on

the further side of the lever, so as to be

out of sight, and adding an immense addi-

tional pressure per square inch to the boil-

er. The engineer was simply following

the general practice of the shop, and keep-

ing a tool adapted for one purpose busy

in some other branch, "when not other-

w-ise engaged."

The Canadian Locomotive Works, at

Kingston, Ont., have been sold to Mr.
William Harty, M. P.. and he has deter-

mined to equip them with the most ap-

proved modern tools, which will enable

them to compete with Unite 1 States loco-

motive builders. Mr. H. Tandy, who was
for years assistant superintendent of the

Brooks Locomotive Works, and who is

thoroughly familiar with United States

methods, has been appointed general su-

perintendent. The firm has received or-

ders for twenty-five locomotives and they

will be built according to modern methods

The American School of Correspon-

dence, Boston. Mass., are sending out a

special money card to be used by engi-

neers and others desiring to examine their

instruction papers and text books. The
card contains a place where a silver twenty

five-cent piece may be inserted and secure-

ly sealed. This card contains also a place

for name and address and text book

wanted. It may be placed in an envelope

and addressed to the school without any

further trouble. Anyone wishing to exam-

ine any of the instruction papers of this

.=chool should send for one of these cards

in order to send the money safely.

Catalogue 103 of the B. F. Sturtevanl

Company, Boston, shows their line of en-

gines, from the small lighting set of the

yachting type to the larger vertical and

horizontal engines up to 150 horse-power

As usual with their catalogues, they con-

tain much useful information.

IF YOU'RE A
UNION MAN
you want strictly Union Made over-

clothing, and at the same time the

best your money can buy. . . The
CARHARTT brand not only guaran.

tees you Union Made

OVERALLS
AND COATS
but good, honest goods, made to

wear longer, to give you better satis-

faction than any other brand on the

market. . . . If your dealer does not

keep these goods, drop us a postal

card and we will send you samples

of cloth, self-measurement blank and

tape measure, sell you direct and

prepay all charges.

Hamilton Carhartt,

Manufacturer,

The firm that is making UNION
MADE Clothing popular

DETROIT. MICHIGAN.

...FREE FOR THE ASKING...

Oar lUastrated Time Book if you mention

this 'ournal.
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Till.- chart showing the development of

the locomotive in the United States will

accompany the February issue.

The 1;. F. Sturtevant Company, of Bos-

lon. Ma-s.. report their business of the

past year to have been the largest in their

history. In the line of standard types of

blowers, exhausters and hot-blast heating

apparatus, their products have kept pace

with the recent industrial movement. But

in the installation of fans for the produc-

tion of mechanical draft for steam boilers

the desirability of this method in prefer-

ence to the chimney has been shown by a

great increase. The volume of domestic

and foreign orders for forges has been

noticeable, while the output of the rapidly

growing electrical department has been far

in excess of the previous year. This elec-

trical output has been principally in the

specialties of this company, namely, elec-

tric fans of all types and small, high-grade

generating sets. New applications of fans

are constantly presenting themselves, and

the careful study which this company gives

to the solution of such problems is one of

the main factors in their growth. All de-

partments have been taxed to the utmost,

and the outlook is favorable for the con-

tinuation of this condition.

In a circular letter issued by the Dela-

vi-are, Lackawanna & Western Railroad to

its employes, the following reference is

made to the International Correspondence

Schools. Scranton, Pa. : "Having personal

knowledge of the benefits to be derived by

a course of study in any of the branches

offered by this school, the good effects it

is producing, and the satisfaction it is giv-

ing to railroad men on other lines, and

knowing also its high standing as an edu-

cational institution, we confidently recom-

mend it to all employes of this company
who desire an improved education and a

general knowledge of railroading, and urge

them to avail themselves of this oppor

tunitv."

There are no more of the 25-cent edi-

tion of Conger's Air-Brake Catechism in

print. The new edition is revised and en-

larged and sells for 73 cents in cloth and

$1.00 in leather. We are constantly re-

ceiving orders for the old edition and arc

unable to supply it. The new one is larger

and better in every wav.

Mr. Ira C. Hubbell. known to our read-

ers as president and treasurer of the Loco-
motive Appliance Company, of 1504 Fisher

Building. Chicago, has been elected vice-

president of the Natural Food Company,
which has a capital of $10,000,000.

During the year ending September 30,

1900, the Erie Railroad has added to and

increased the valuation of the road and

equipment mote than $3,250,000.

During the past ten days the Robert

AitcJiison Perforated Metal Company, of

303 Dearborn street, have closed a contract

with one of the large thresher manufac-

turers of the Northwest for their season's

supply of perforated metals. They have

also closed a contract for over 60,000

square feet of perforated steel for malt

machinery.

The Bulletin of the American Railway

Engineering and Maintenance of Way As-

sociation for November contains a most

exhaustive report on tonnage rating on the

Southern Pacific System. Every railroad

man interested in moving freight ought to

read this report. It can be obtained from

Mr. L. E. Fritch, secretary, 1562 Monad-
nock Block, Chicago.

A neat booklet describing motor-driven

air compressors has been issued by the

Westinghouse Air-Brake Company, Pitts-

burgh. They are designed for use on ele-

vated and surface roads using electric

traction and are very compactly built. In-

structions for running are given, and, as

usual with Westinghouse publications, it

is very attractive.

The Standard Tool Company, of Cleve-

land, O., are sending out 4 very useful

calendar, which, besides giving the usual

information that a calendar contains, has

some very useful tables on machine and

hand taps, machine screws, pipe taps, etc.

Those interested in these things will find

this calendar a useful reference.

SIGNAL OIL WORKS
LIMITED,

FRANKLIN, PA.

Manufacturers of . . .

Sibley's Perfection

Valve Oil,
The Only Perfect Locomotive Valve Lubricant.

J. C. SIBLEY, Pres.

CHICAGO i
LOCO.
CAB
SEAT.

1101 <;i I .;' 'r~

uii>ix<; -
M.VDi: SMOOTH.
jQSt put this MaToD (he box &nJ
Any aize or thap«. S^nd ash. tta:

Haggard A Marcu
. 417 South Canal SI.,

' ^82.00

laon Co.
Chicago. III.

WANTED
Mechanical engineer v

designing i

ith valuable experience in car and
opea fur an engai^ement. Apply
sEfiKiNc;, g;; Liberty Street. New

FREIGHT, PASSENGER

LOCOMOTIVES
AND

ALL /^ADQ 'i.^tCK
SIZES. ^#%no DELIVERIES

F. M. HICKS, "'.H°,?:ss°ru.^^

Moran Flexible

Steani=tleatiag

Connection, All Metal. . . .

ESPECIALLY APPLICABLE BETWEEN

ENSIWE AND TENDER.

MORAN FLEXIBLE STEAM JOINT CO., inc.
No. 149 Third Street, Louisville, Ky.

Vour scale of wages deas
I
/you r efficiency. " -^

^FREE
$>CH014R^HiPl

The Trustees of the American School ol Correspond-

ence wiU award a limrtcd number ol free Schdar-

shjps in Mechanical. Electrical Marine. Stationary,

and Locomotive Eniinccrin^. including a complcic

course in .Mechanical Dravins. Application blanK

on request ^ ^ ^^
American School o^ Correspondence, Boston. Miss.

STAYBOLTS,
Hollow or Solid.

Of the best quality of

Charcoal Iron or Steel,

Any size, outside or inside

diameter. Average length
of hollow bars 6 to 8 feet

Ouaranteed to pa5« Railway Com-
panies' or U. S. Qovernment Specifica-

tions and Inspection.

Write for samples and prices.

Fails Hollow Staybolt Co.,

Cuyahoga Falls. Ohio, VSJ<.
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The

Harrison

Dust

Guard
lutely prevents the

entronce of dust 3rd sand
into the jonrr al box.

Saves Delay
Obviates Danger.

150 Railroads. Guaranteed
cost over any otlier sectional I)ust Ouard

on the market Send for Catalogue.

Guaranteed Saving in Brasses, Journals.
Waste, Oil and HrUtion.

THE HARRISON DUST GUARD CO..
TOLEDO, OHIO.

THE McCORD BOX
Half niliion in service on over loo roads.

SEE HOW THE LID FITS.
McCord & Company,

CHICAGO. NEW YORK.

THE CLOUD STEEL TRUCK FRAME
For Freight Cars and Locomotive Tenders.

VsiT^ either Coil

or Elliptic Springs,

THE CLOUD STEEL TRUCK COMPANY,
1425 Old Colony Building, Chicago.

American Locomotive

Sander Company,
13th & Willow Sts., Philadelphia, Pa.

Proprietors and Manufacturers

Lkach, Sherburne, Dean, ^ANIDFR^
Houston, "She" and Curtis .3rtl-^L»l-l\J.

Cincinnati
to to

Toledo Indianapolis

and and

Detroit. Chicago.

..— I'-i^ 0"' NOi' o'Snodv
Nip

<mm^

VIBRATOR FRAME
MOLDING MACHINE

The Ko3t Economical Molding Machine Made

The Tabor Manufacturing Co.

ISth and Hamilton Sts.. Philadelphia, Pa.

AMERICAN LOCOMOTIVE SPECIALTIES.

Gauges
That

Gauge.

LOCOMOTIVE MUFFLED
POP SAFETY VALVE. DUPLEX AIRiBRAKE QAUQE. I STEAM HKAT^QAUQE.

AMERICAN STEAM GAUGE COMPANY
General Offices and Works:

JAMAICA plain:

BOSTON MASS.
N. V. Branch : 35 Dcy Street, New York. City Salefi Office ; 18S Franklin Street, Boston, Mass. Western ISranch ; 16 North Canal Street, Chicago.
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The Vanderbilt Boiler.

At the invitation of the Junior Club of

the American Society of Mechanical En-

gineers Mr. Cornelius Vanderbilt read a

paper one evening last month on "Loco-

motive Boilers." As most of our readers

know, Mr. Vanderbilt, the young multi-

millionaire, has a strong natural leaning

towards mechanical and engineering pur-

suits. Some years ago he designed and

95 Liberty Street, New York, February, 1901. No. 2

His paper, which traced the history of

the locomotive boiler since it was first

used, was profusely illustrated by stere-

opticon views, and proved remarkably in-

teresting to the mechanical engineers who
formed the greater part of a very large

meeting. An engine equipped with Mr.

Vanderbilt's boiler was built by the New
York Central, and put to work hauling

freight in August, 1899. and Has been in

making of the furnaces gave some particu-

lars of how the work was done. When
the first furnace was made they did not

have rolls long enough to do the whole of

it at once, and they had to make it in two

parts and weld the parts together. A^
they were uncertain if the weld would be

satisfactory, they tested it up to 500 pound?

pressure, and it stood satisfactorily. They
are now able to roll furnaces of this kind

GINE WITH VAM'H1U:ILI BuILER.

patented an unproved form of firebo.x,

which consists of a single corrugated tube

taking the place of the ordinary rectangu-

lar firebox. His connection with the me-
chanical department of the New York
Centra! Railroad impressed Mr. Vander-
bilt with the great labor and expense

necessary to maintain staybolts, and he

proceeded to devise some means to dis-

pense with them, while providing a fur-

nace that w-ould be perfectly safe. He
had the example of the Fox corrugated

furnace, so much used in marine boilers,

but these furnaces are of small diameter

and could not provide sufficient grate area

for a locomotive. Mr. Vanderbilt, how-
ever, conceived the idea of having a cor-

rugated tube made large enough to form
a locomotive furnace, and he proceeded to

work out the details, and did the business

verv successfullv.

service ever since. The engine is an ex-

cellent steamer and uses less fuel than the

other engines of the same class with or-

dinary fireboxes. In this engine the fur-

nace is II feet 2M inches long and 63

inches diameter. The grate area is 35.2

square feet. Several other engines with

the Vanderbilt boiler have been built. The
B.altimore & Ohio have two, and Baldwins

built two for the Union Pacific last year.

Corrugated tubes have been tried be-

fore as locomotive furnaces, but they al-

ways failed. It seems to us that the suc-

cess of the Vanderbilt furnace is due in a

great measure to the way it is secured to

the outside shell, and to the masterly way
the details are worked out.

The paper was very well received, and

at its conclusion the author was heartily

applauded. A lively discussion ensued.

Mr. Warren E. Hill, who supervised the

15 feet long, and they also can make
deeper corrugations than they did with

the first one.

The chairman then called upon Mr.

Angus Sinclair to give his views on the

boiler. He said : "Mr. President, I have

about got over looking upon Mr. Vander-

bilt's work as an experiment. If it is an

experiment, it certainly is the boldest ex-

periment of the kind that the world has

seen, at least in regard to locomotives. I

am perfectlj- familiar with the history of

the locomotive boiler from its first incep-

tion, and also with the paucity of change

up to the time that Mr. Vanderbilt under-

took that very courageous design. We
must certainly agree that nothing of a

radical departure was made in the loco-

motive boiler until this time. Some of us

are pretty familiar with marine boilers

and all other sorts, and they have had all
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kinds of improvements effected on them,

but the locomotive boiler has remained as

it was when it came out of Stephenson's

hands.

"In regard to going back historically, I

think the American inventor ought to have

a little more credit that he receives for the

multi-tubular boiler. You see. when Ste-

phenson and his friends were building the

'Rocket' our American inventor, Peter

Cooper, was building a bit of an engine, us-

ing gun barrels for tubes, which certainly

was the same idea. He was making a multi-

tubular boiler, and before that—a great

many years before that—Nathan Reed, of

Massachusetts, built a multi-tubular boiler

which he recommended as being much
stronger than the flue boilers that were

very much in the habit of giving away and

in connection with fireboxes were referred

to by Mr. Sinclair, said : "I am here with

a first-class introduction from Mr. Sin-

clair. He has pronounced my ideas per-

fectly impractical, and he now begins to

believe in them. You were all very much
interested in this paper, as I have been.

The subject of locomotive boilers has been

under discussion for nearly forty years,

and sometimes we are apt to think we

do not know anything more about it than

when we commenced." Concerning Mr.

Vanderbilt's boiler, he said that the criti-

cism he made of it when he examined the

drawings was that there was not cubical

space enough within the firebox, but Mr.

Vanderbilt comes here this evening and

says that cubical space is apparently not

much needed. The boiler does verv well

Graded Official Meetings.

Several of the large railroad.-i and indus-

trial companies have adopted a practice of

holding periodical meetings in which the

business affairs of the company are freely

discussed. These meetings are attended

by men of the various different levels

from the manager down. Thus each and

every degree is represented, each man's

opinion is asked and a full and free dis-

cussion had : and the manager by this

method is brought in much closer contact

with current work than he could other-

wise be. Excellent results are reported

where the plan has been tried. One prom-

inent general manager calls in all his su-

bordinate officials down to the trainmaster

and traveling engineer into a general con-

ference every two months, and sometimes

VANDERBILT BOILER .\ND FIREBOX ON UNION P.\CIFIC ENGINE.

causing boiler explosions. That, however,

is a mere incidental."

Mr. Sinclair went on to say that he had

enjoyed the privilege of examining the

drawings before the first furnace was

made, and he was then afraid that there

would be trouble with the back seam,

which is not protected by water. It ap-

pears, however, that the burning out of

the joint anticipated has not taken place.

He had spoken to Mr. McConnell, of the

Union Pacific, lately about the Vanderbilt

furnaces he has in service, and he said they

were doing very well. The feed water on

the Union Pacific is very bad, and fur-

naces that will stand service there will

stand anywhere. He concluded :
" I think

that Mr. Vanderbilt's work deserves the

praise of the engineering world, and I be-

lieve it will turn out as well as I wish and

as well as many other locomotive engi-

neers wish."

Mr. M. N. Forney, some of whose ideas

without the cubical space—very much like

a man who had been operated on for ap-

pendicitis, when it was found out that he

did not have a vermiform appendix. Mr.

Forney concluded as follows

:

"Make a firebox with ample space in it,

so that you can produce combustion in it.

Next, make a grate as large and as long

as you possibly can, and I think, under

these conditions, you will have a very

effective firebox."

Mr. Francis J. Cole asked several ques-

tions, which were answered by Mr. Van-

derbilt. They related mostly to the effect

of bad water on this kind of a furnace and

on the draft through flues.

Mr. Fred M. Whyte discussed the meth-

ods of regulating draft and the circulation

of the boiler.

A somewhat desultory discussion then

ensued, a good deal of it turning, in a

general way. upon the drafting of locomo-

tive boilers.

he calls an engineer, fireman, conductor

and brakeman. This gentleman is loud in

his praise of the plan.

A Story of Pooling.

.A somewhat extraordinary paper was

read before the Pacific Coast Club by Mr.

R. J. Duncan, a trainmaster on the South-

ern Pacific Railway. His subject was

"Pooling of Locomotives," and the experi-

ence of the author ought to make him

familiar with the merits and shortcomings

of that method of handling locomotives.

Mr. Duncan began railroad life as

a fireman, then he went into a ma-

chine shop and worked for several

years. Then he went running a lo-

comotive and passed in turn through the

positions of master mechanic, superintend-

ent and general superintendent. Failure

of health compelled him to leave a South-

ern road and go to the dry climate of
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Arizona, where he had to begin railmading

anew.

The paper which he read was in the

form of a story of tlie Skeevers type and

is primed full of object lessons. This

country's preparation for war early in

1898 increased the business of many rail-

roads so enormously that some of them

were compelled to adopt the pooling sys-

tem of locomotives against their will as a

means of handling the business offered.

It was probably through this that Mr.

Duncan gained hard experience with pool-

ing.

The president of a prosperous railroad

of one thousand miles operated by a hun-

dred locomotives goes to Europe to enjoy

with the stockholders the report and semi-

annual dividend. On the steamer he

watches the engines keeping up their work

from New York to Queenstown without a

stoppage, and he concludes that locomo-

tives ought to be run in the same fashion.

Like others of his class he was ignorant

of the fact that marine engines are thor-

oughly overhauled at each end of the trip

and every possible attention given to the

prevention of failure at sea. The previous

year he had provided for the purchase

of ten new locomotives, but now made up

his mind that the road would be over-

stocked with locomotives if they were run

on the marine-engine plan. He remem-
bered that for some years they had had

an annual sixty days' rush of live stock

that made it necessary to run their loco-

motives a little more mileage than the

crews could stand; extra engineers and

firemen were hired to make occasional

trips while the regular enginemen rested.

This prompted the belief that engines

could be successfully run all the year as

they were run during their annual rush of

business.

The practice of running the engines all

the time practical was introduced. The
enginemen protested and all wanted their

own engines back again, but they were

informed that in future the engines would
belong to the company. The engineer

has a great love for his engine, and these

hundred engineers on this road had been

in the habit of doing a great deal of work
to keep their engines in good order ; but

when their inducement to do this work
was withdrawn by the introduction of the

pooling system, to keep the engines in

running order forty machinists who re-

ceived $3 a day had to be employed. The
kind of work previously done by the en-

gineers was not considered important, but

it was found that the machinists' furnished

from the back shop was not so satisfac-

tory.

It was not long before the pooling of

engines began to make its influence felt.

Engine failures, delays, lealcy flues, burned-

out grates and general trouble made the

morning reports so unsatisfactory that it

was decided to appoint two traveling en-

gineers at a salary of $200 a month each.

These soon reported that the difficulties

were not due to any lack of effort on the

part of the men, for they were trying

harder than ever and grieved at the decline

of their reputation. The traveling engin-

eers recommended that engine inspectors

be appointed to receive and examine en-

gines to prevent a trouble that was be-

coming common—that of engines going

out with loose nius on eccentrics strap

bolts, blades, link block pins, etc., and

that cellars be protected with good bolts

and split pins. So two inspectors were

appointed for each of the five terminals,

whose pay swelled the pay-rolls by $I2,-

000 a year.

The fuel bills began rapidly to run up,

and as the price of coal was high, the mas-

ter mechanic was asked to explain, and he

recommended the employing of two travel-

ing firemen at $100 a month each. Then

an extra force of men had to be employed

to do the cleaning that had formerly been

done by the firemen. After a" time it be-

came manifest that the power was run-

ning down and that the mileage life of an

engine was materially reduced under the

pooling system. New tools had to be pur-

chased for the machine shop to meet the

increased demand for repairs. In spite of

all efforts to keep it up to the mark, the

power kept running down, and the rating

of engines had to be reduced to enable

them to get over the road. All depart-

ments of the road gradually became de-

moralized, and finally the president came
to acknowledge that the pooling system

was a failure and abandoned it. The con-

clusions of the author are

:

If you have an engine for each engine

crew up to a number that can make fair

mileage and pay and no more, you have

not a surplus of power. Shortage of power

after it has gone so far breeds shortage of

power. Shortage of power adds expense

tu every account, and expense fosters ex-

pense. Shortage of power lowers the

morale of service ; it loses traffic, damages

and perishes the freight by delays, causes

much dissatisfaction among patrons, puts

the road affected in a bad light before the

public, keeps those concerned always meet-

ing an emergency; and an emergency

justifies so much of waste, confusion and

irregularities, that owners soon cease to

justify those connected with it. An ample

sufficiency of pcwer in the hands of regu-

lar men is scarcely less important than i>

a good roadbed and track.

The strength of the parts of a locomo-

tive bear a close relation to the weight

that boiler and piston area places upon

them, therefore annual reapirs upon them
during their mileage life in the hands ot

regular men will cost about three-fourths

of their original shop price ; in the pool

25 to so per cent. more. Give us ample

power for transportation and we will give

you economical movement of the business.

Do not hesitate to buy or build an addi-

tional engine, for her first cost is but little

more than the cost of annual repairs each

to the road's general equipment of engines,

and the cost of repairs to the new engines

will be but little the first two years in the

hands of a regular crew. Pool only to

meet a thirty or sixty days' emergency,

from which recovery will follow a sone

may throw off an acute ailment that would

be difficult to cure in chronic form. Do
not forget that the operations of principals

are uniform and that surplus strength

alone prevents disaster.

Short of power, any volume of busines-

appears very great; with ample power, to

keep everything moved up clean and clear,

no volume of business will prove over-

whelming, and very many things that arc

considerd inadequate and must be ex-

tended at great cost will prove amply suffi-

cient unto another day.

Another Oldest Railroad Man.

Mr. R. J. Elvm, of Indianapolis, lay^

claim to seeing the first successful railroad

train operated by steam power, and being

closely connected with railroads since they

first started in the United States.

He was born in Wells, England, in 181

1

and vividly remembers the celebration

when, in 1824, the first public railroad

running from Stockton to Darlington, 18

miles, was opened for traffic. Later on, in

1829, when trains were run at speed of 20

miles an hour, it was considered marvel-

ous. He came to America in 1830, and

remembers the "De Witt Clinton," a loco-

motive on the Mohawk & Hudson Rail-

road, which he saw in 1831. In May, 1838,

he cattle to Madison, Ind., and went to

work in the construction department of

the Madison & Indianapolis Railroad.

In the ninety years of his life there have

been many changes in railroad methods,

most of them in the past thirty years.

Very likely if he could be permitted to

look ahead into the future, he would see

greater changes in the next fifteen year.^

than in the past forty-five.

Utilization of Scrap Metal.

To illustrate the difference in indifferent

past and economical modern methods of

disposing of scrap metal, Mr. S. J. Kidder,

at a recent meeting of the St. Louis Rail-

road Club, said that he knew of a shop

in New Hampshire which was accustomed

to carelessly throw scrap out of the shop

window, down the bank into tne river

After a number of years the river was

narrowed down by the building of a wall

a short distance out in the river from the

shop, and when the reclaimed river bank

was cut down, an accumulation of scrap

metal amounting to over 600 tons was re-

covered.

Ambitious people who are not already

enrolled as scholars in the International

Correspondence Schools of Scranton, Pa.,

will do themselves a good turn by sending

for a pamphlet recently issued by the

schools, entitled "The Road to Success."
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Standard Time.

Standard time is by no means univer-

sally adopted in the United States ; a great

many small cities still use "sun time,"' as

they call it. Detroit, Michigan, had to

wrestle with three kinds of time—solar

time, according to the methods which they

inherited from their ancestors; Central

standard time, used by all the railroads

entering Detroit from the Michigan side

;

and Eastern standard time, used by the

railroads coming from Buffalo and Can-

ada. One of these railroads, the Canadian

Pacific, uses the twenty-four hour sys-

tem on part of its main line.

A few weeks ago the Detroit people, by

their Common Council, legally adopted

Central time as their standard ; but after

a few days' trial, the fears of many that

sundown would come one-half hour earlier

than with the old method, caused a re-

consideration of the vote, and "svin tiine"

is again the standard.

Here is an opportunity for the Rev.

Jasper, the colored divine, Vi-ho preached

a famous sermon to prove that "the sun

do move" and not the earth, to find a

bill are rounded up a little, like an old-

style freight car.

The trucks are all iron with steel-tired

wheels, inside hung metal brake beams.

The air-brake equipment, which was sent

here from England, is of the Westing-

house type. The gage is 3 feet 6 inches.

Pintsch gas is used for lighting ; there is

a folding wash-stand in the lavatory at

each end of the car. The faucet for the

drinking-water tank comes out at the end

platform instead of inside the car.

These cars have seats for thirty passen-

gers, eighteen in one end, twelve in the

other. Between the two sections there is

an aisle across the car 27 inches wide, so

the passengers can enter from either side

as w-ell as at each end platform. An aisle

goes down one side of the car for one

section and on the other side for the other

section. The side windows are 21 inches

wide next the seats and 33 inches wide

next the passage ways.

The novel feature of these cars is the

boxing for shipment. They are built so

that the roof is in two pieces and each

side of the car the same way, so that the

penditure of money over a period when

many railroad companies were far from

being prosperous.

The report proceeds to say that when
consideration is given to the fact that dur-

ing the time the railroads were equipping

their cars with automatic couplers, the

demands put upon them by an enormous

traffic were constantly increasing, and that

they were seriously embarrassed in their

efforts to supply the needs of the shipping

public, it is surprising to observe what

the railroads have accomplished in this

direction. When we take into account

the vast amount of work made necessary

and the rapidity with which the change

from old appliances has been made without

friction or cessation of business, the un-

dertaking of the railroads stands as a

monument to their energy and marks an

epoch in railroad development.

Due credit is given to the work done by

the Master Car Builders' Association in

urging the adoption of safety appliances

for the protection of trainmen. The law

has not been in operation long enough to

indicate its value for the protection of life

LtM^Hutiie'Engincering

PASSENGER CAR FOR NEW ZEALAND.

community that agrees with his astron-

omical deductions.

Some cities that were discovered years

ago will soon need looking up again, to

find where they stand in the procession of

progress.

Passengers Cars for New Zealand.

The American Car and Foundry Com-
pany have just finished at ,the JefTerson-

ville shops twenty-five coaches for the

New Zealand Government Railway, which

are taken to pieces and boxed, so that they

can be sent to their destination, a greater

part of the journey being in the hold of

a vessel.

These cars are 42 feet 7 inches long over

the end sills, with a platform on each end

2 feet 6'A inches long, which makes the

total length 47 feet 8 inches. The floor

of the car is made of stringers 2j4 x 8

inches, ceiled below and floored above with

mineral wool between. The car is sup-

ported by an underframing of inetal made
of 9J4-inch channels of iron which run the

full length of the cars. The drawbars, cen-

ter bearings, etc., are attached to these

channels.

The roofs do not have a raised deck

or monitor roof like an Amei'ican coach.

roof goes in two large boxes, the sides

in four boxes and the floor in one box.

The largest box is 28 feet long, 26 inches

deep and 8 feet 414 inches wide. Each car

requires fifty boxes to hold all of it.

Mr. A. P. Williams, superintendent of

the Jeffersonville shop, has gone to New
Zealand to look after setting the cars up.

The boxes weigh considerable more than

the cars.

The Detroit plant of this same company

is at work on an order of six hundred

freight cars for one of the Spanish rail-

ways, which will probably have to be taken

to pieces for shipment.

Promoting the Safety of Trainmen.

From an advance copy of the Interstate

Commerce Commission, dated December

24, igoo, we learn that the Commissioners

are well pleased with the manner in which

the railroads of the United States have

complied with the law regarding safety

appliances. Our attention has been di-

rected by Mr, Moseley, secretary of the

board, to this part of the report, and we
are glad to give publicity to the fact that

the Commissioners are satisfied with the

action that railroad companies have taken

to obey a law which called for great ex-

and limb. The greater portion of the acci-

dents which have happened since the law

went into operation were due to careless-

ness which no form of safety appliance

will guard against. The making up and

the movement of trains will always be a

hazardous business, and death and injury

thereby caused cannot be entirely avoided.

In this connection the Commissioner urges

railroad companies to impress upon their

employes the necessity of exercising due

caution in performing their work. It was

recently decided by the Supreme Court of

Kansas that where there were two ways

of doing a given thing connected with the

operation of a train, of which the em-

ploye had knowledge, it was the duty of

the employe to adopt that method which

was the least hazardous, and that his

failure to adopt the safer method relieved

the employer from liability for his injury,

unless the employer had knowledge or

apprehension of the employe's perilous

position and made no effort to avoid injur-

ing hiin.

In this case a workman, who had knowl-

edge of a grossly negligent and wantonly

reckless habit of his employer, voluntarily

placed himself unnecessarily in a danger-

ous position whereby he received injuries
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resulting fatally, when there was a safer

way to perform the duty known to the

employe. The court held him guilty of

contributory negligence. It will thus be

seen that this court held that the rule of

non-liability for contributory negligence in

case of injuries recklessly inllicted does

not apply when the injured person had, or

should have had, knowledge of the grossly

negligent habit or the impending reckless

act and could have avoided the injury to

himself by prudence and caution upon hi?

own part.

Congress has done all that could rea-

sonably be expected to throw safeguards

over the men operating trains, and it is

well that the men themselves should avoid

the reckless practices that naturally arise

from familiarity breeding contempt. To
run over an ice-coated car is so common
on some roads that brakemen come to

think it can be done without danger. To
run between two moving cars in making

a coupling, they recklessly conclude that

it is unmanly to do the work in the least

dangerous way, and by these means the

list of killed or injured is kept up.

A Union Pacific Reminiscence.

In the early days of the Union Pacific

Railroad, Geronimo, the famous Apache

chief and a band of warriors left their

Arizona plains to come north to see the

wonderful "heap-long-wagon-no-hoss."

They were amazed at the spectacle of the

train and determined to capture it.

Accordingly, they proceeded to make
many raw-hide lassos into one huge rope,

and stationed themselves at Green River

to await the coming of the prize. They
saw the approaching train far off in the

distance and prepared for it. The huge

raw-hide rope was stretched across the

track. Each end was held by fifty of the

lustiest young .\pache bucks ever trained

under the cunning old chief to lift scalps

and do other Indian deviltry. The train,

which chanced to be a freight, approached

nearer, and the Indians tested the net

which they thought would soon hold the

prize.

While yet a mile or two off, the engi-

neer divined the purpose of the band of

.\paches. He whistled off brakes, and the

train rolled down the Wasatch divide

about 45 miles an hour. The pilot of the

engine struck the raw-hide rope, and the

Indians were sent flying. The glittering

eyes of the stern old chief saw a tangle of

brown legs and arms shoot suddenly into

the air and drop to earth. The train crew

said the air was literally "filled with

Indian.''

After the train had passed, the least in-

jured of the band assisted the others. It

is recorded in Apache history that the

crestfallen old chief never returned to his

cactus plains haunts with as badly a

"broken-up" band of warriors as after his

ill-conceived attempt to have and to hold

the whire man's "heap-long-wagon-no-

hoss.
"

Road Locomotives.

The advance in steam road locomotion

has been quite rapid of late, and we show
two types of what are really road locomo-

tives, taken from the Automobile Maga-
zine. While they arc both of English de-

sign, the Thornycroft is now being made
at the Cooke Locomotive Works, Pater-

son, N, J. These wagons are being built

in three and five-ton sizes at present.

The illustrations showthat they arc built

for business and we may expect to see

them used riuiic extensively in the near

future.

weakened part collapses. The history of

the collapse is not looked up, and the man
in whose charge the damaged car happened

to be at the time of the breakage, is given

ilie full, unjust blame.

Good Work of Modern Interlocking

System.

The ease, safety and rapidity with which

trains are now handled in yards equipped

with modern signal and interlocking sys-

tems is evidenced by the phenomenal

handling by the New Haven road of the

THE THORXYCROl'T STE.\.\( \V-\GOX.

»'*•

THE COULIHARD 4 TO 5-T0N LORRY.

Unjust Blame of Break=ln-Twos.

Many of the break-in-twos of trains on

the road are directly traceable to the rough

handling the cars receive while in switch-

ing yards. The limited time usuallj' al-

lotted in terminal yards to switching and

the making up of trains ofttimes necessi-

tates quick work and consequent rough

handling. Cars are bumped so hard to-

gether that the draft rigging is fatally

strained and placed on the verge of break-

ing, and when subsequently given a much
lighter shock in a train on the road, the

large crowd attending the annual Yale-

Harvard foot-ball game in New Karen.

last November, 185 trains being handled

into the station in that city in one hour.

The Crosby Steam Gage and Valve

Company, of Boston, have appointed Mr
Thomas R, Freeman their agent in Chi-

cago, with headquarters at 21 West Lake

street. Mr. Freeman has been representa-

tive of several railroad supply houses, and

is well known to railroad purchaser-
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Baldwin Atlantic Type for Germany.
The Atlantic type of locomotive here

-hown is one of a lot recently built by the

Baldwin Works for the Bavarian State

Railways of Germany.

The engines are compound, with cylni-

ders 13 and 22 by 26-inch stroke. They

have balanced piston valves. The boilers

are 60 inches diameter and are made to

stand a working pressure of 200 pounds to

tlie square inch. The fireboxes are of

^teel, a rather unusual material for Euro-

pean railroads. They are 1035/g inches

long, 42 inches deep, front 6754 inches and

back 6s inches. There are 264 2-inch

tubes, 15 feet long. There are 148.3 square

feet of heating surface in the fireboxes.

2.061.8 in the tubes, making a total of

2210. 1 square feet. The grate area is

30.4 square feet. The driving wheels are

72 inches diameter and the jourjials 8 x 12.

The total weight of the engine is 132,710

pounds, and they are intended for fast

passenger service.

class car. As such, after a few months,

it figured in a wreck, and was so badly

"knocked into a cocked hat" that only the

wagon frame and stanchions were worth

utilizing. There being a temporary de-

mand for coal cars, a few extra planks

turned it into a "wagon de carbon," and

it was in that pathetic come-down that

your correspondent saw it. I have heard

of palatial yachts being turned into coal

hulks, but that Spanish railroad wagon is

believed to be the only instance extant of

a bridal coach degrading into a coal car.

L0DI.\N.

Notes on Truck Wheels.

BV SAM STEELE.

Steel-tired wheels for railroad transit

first began to be used in Great Britain in

the early sixties, and a few years later

they were introduced in the United States.

Since then, as all railroad men know,

their use has been attended with important

advantages in respect both of economy and

"life,'' and there are some kinds of steel-

tired wheels that can be replaced with new
tires almost indefinitely, so that their "life"

may be almost called endless. The steel-

tired truck wheel is now used exclusively

on passenger trains on all trunk railroads

in New England. When first used in

America there were some misgivings that,

owing to climatic conditions, when sub-

jected to the strains of railroad work,

they would break. This fear has been dis-

pelled by the production of better qualities

of steel.

Mr. Nathan Washburn, a well-known

wheelmaker in Worcester, Mass., many

years ago, who is still alive, was really the

pioneer promoter of the steeF-tired wheel

on this continent. He established a plant

at Hartford, Conn., and first made a 33-

inch wheel consisting of a cast-iron center

and rolled-steel tire welded solid. Some

of the tires were very hard, the carbon

being often as high as .09, but later on it

v.as reduced to .07. Soon other wheel-

B.\LDWIX .ATLANTIC TYPE FOR GERMANY.

Prom BridaUCoach to Coal-Car.

It was while traveling m Iberia in 'y'l

that I saw on the railroad a coal car that

had once been a bridal coach. In this

wise : One fine day it had occurred to the

somnolent railway powers that it would

be a brilliant idea to have a gilt-decorated

bridal car for the use of newly married

couples willing to pay handsomely for tlie

use of one during their honeymoon trips

over the peninsula. --\ splendid idea, it

was thought, even outdoing the Wagner
cars of America. So the bridal car wa~
built.

Now, it had not occurred to the officials

that when honeymoon couples start out.

the last thing in the world they desire is

that anybody should know they have only

iust been married. The result was, not a

single party chartered the car. So. after

a few months, it was shorn of its orna-

ments, the panels of cupids and darts in

the bridal bedchamber were removed, and

the coach turned into an ordinarv first-

safety. There were of course various

qualities of steel tires, but even the poorest

of them proved greatly superior to

wrought-iron tires or solid cast-iron

wheels, and now their durability has

passed into a proverb. As a workman en-

gaged in the turning of steel wheels for

many years, an occasional opportunity

came to me for observation, particularly

in the repair shops of a great trunk rail-

road running out of Boston, This practi-

cal experience, conjoined by a close obser-

vation of results, is the basis on which the

following brief notes are made, with the

hope that they may be of interest to rail-

road shop workmen generally.

The "life" of a cast-iron truck wheel,

as it is technically called, is conceded to

be 50.000 miles run. On trunk lines they

are now used only on freight cars. The
steel-tired truck wheel has a record of

over 600.000 miles run before they are un-

fit for service. It will be thus seen that

there is a verv marked difference in the

makers produced steel-tired wheels, a few

of them importing the tires, and others

using tires of American steel. As the

business progressed, trunk railroads tried

the various productions, and their merits

or defects soon became known to master

mechanics. Passenger-car wheels of 36

inches diameter, which are now generally

used, having steel tires from 2J4 to 2^
inches thick, usually make over 500.000

miles run before the tire is below the

safety limit of i inch, providing they are

properly maintained. Then they are con-

demned or replaced with new tires if con-

ditions allow. The exceptions to this

record are that when tires come near the

1-inch limit, they are easily heated and are

liable to become loose by gradual expan-

sion caused by the frequent pressure of the

brake shoe, and also when wheels have

been slid so as to cause premature turning

a necessity. There have been isolated in-

stances where the mileage has been

.ereater.
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Tlic resistance due to curves on the

track is a great factor in the wear of a

wheel, causing its removal sooner than

the actual wear on the tread demands.

On a curve the flange of a rigid tire acts

as a shearing machine ; it cuts the rails

and is cut by the rail. Many devices have

been tried to avoid this, but the old system

of two wheels fixed to the same axle re-

mains. "Coning" the tread is of some aid,

but only for a few thousand miles.~ On
six-wheel trucks, owing to increased

wheel-base, this friction is increased, and

on those trucks cut flanges are more fre-

quent. Sliding the wheels is another fac-

tor in their wear and adds considerable to

the time required to turn them. Turning

wheels has always been, and always will

be as long as trains run, one of the regular

repair jobs that cannot be dispensed with

ill a railroad repair shop. Wheel-turners

must exercise some judgment, now that

steel tires are in general use. It has an

important commercial bearing for the rail-

road company. Economy must be used

in reducing tires. Each 1-16 inch thick-

ness represents $2 of the value of a tire,

or, roundly speaking, 40.000 miles of run-

ning. Wheels that are not slid nor having

a very sharp flange need to be reduced

only to the lowest point on the tread of the

smaller of the two wheels. When deeply

-lid. the flat spot is so hardened that the

chilled steel is often 1-16 inch below the

surface ; and in order to get a true periph-

ery, it is necessary to go a little below the

chill sufficient to pop it off. This popping

cannot be taught in a written article; prac-

tice, and practice only, can accomplish it.

When a flange is very squarely cut, and

yet l!4 inches thick, it is consistent with

economy to reduce the surface tread near-

ly Yi inch and make the outer radius of

the flange less than an inch radius. The

flange of a wheel, when finished, should

be 1 inch high, formed with curves of I

inch radius. That makes it 1J/2 inches

thick at the high end of the tread and bot-

tom of radius. The slope or coning of the

tread has been found to be most favorable

to wear and steadiness if made to the ratio

of I in 24; that is about 11-32 inch larger

surface on the flange end of the face.

Wheels having same kinds of tires should

be invariably of the same diameter, except

in the case of a thin flange, when that

wheel may be made fully 1-64 inch larger

at the high end of the tread, thus increas-

ing the slope.

The tools used vary with the ideas of

the workmen. A half-diamond pointed

tool, slightly squared on front end, is best

for ordinary wheels. The flange tool

should be made nearly the shape of the

flange and used only for finishing. From
80,000 to go,ooo is the average mileage of

wheels, when turning becomes necessary.

and a cut 3-16 inch deep at each turning

is usually needed at the outer end to re-

store the correct slope.

A good lathe like that made by

Bement & Miles, of Philadelphia, is es-

sential for quick work. Rigid fasten-

ing of the wheel as near to the tire as pos-

sible is necessary, and care should be

taken to determine whether or not the

axle is sprung before beginning. The

speed for ordinary tires 36 inches diameter

is all right at one revolution in lyi min-

utes, and by starting with a feed of about

I -16 inch to a revolution, increasing to

3-32 inch when reaching the light surface,

the tread can be turned in an hour and a

half. An hour more is needed for the

flanges ; and altogether, from beginning to

end. a pair of ordinary worn wheels can

be turned in three hours. But as wheels,

like all other repairing jobs, are not alike

either in wear or material, there can be no

exact statement as to what can be done

every day ; but approximately, taken for

a steady month, it comes usually about

three pairs for one lathe. There are in-

stances where five pairs have been got out,

but these are exceptional cases, and do

not represent the usual state of a pair of

wheels that have to be removed for turn-

ing-
.

The wheels having a Standard tire and

a Krupp crucible-steel tire are the hardest

to turn, and when slid they are especially

exasperating. Less speed and slightly less

feed must be given to them, and less acute-

ness on the cutting edge of the tool. The

Krupp open-hearth steel tire, the Vickers

tire, the Washburn open-hearth tire, the

English rolled tire and the Fowler steel

wheel are the easiest to turn. The Mid-

vale tire and the Latrobe tire are moder-

ate, but the material of the former lacks

uniformity, while the latter, though not of

so fine quality as the Krupp or Vickers, is

nevertheless a most serviceable tire for

railroad purposes. AH of them are, how-

ever, safe enough when properly main-

tained. The old Allen paper wheel, with

its bolted tire, is fast going out of use.

The strain on the bolts when slipping on a

curve was too much for it, and a gradual

cutting of the bolts by the tire web was

the result ; but it will remain memorable

for its easy riding qualities. Most of those

wheelmakers are now combined, and by

their united efforts there is no doubt but a

uniform standard American-made wheel

and tire will yet come.

Much more could be said about the com-

parative cost and wear of steel wheels

within the last quarter of a century. Suf-

fice it to say, in closing, that better ma-

terial is given for less cost, and the wear

on flanges has been lessened by increased

play in the journals of axles, and the wear

on tread by increased breadth of rail.

With the ending of the nineteenth century

Uncle Sam's steel has rendered good ser-

vice alike in the arts of war and peace.

What may be accomplished in the new

century no one can foretell ; but the recent

centralization of capital and brain power

means a great deal for the steel industry,

and it is safe to affirm that American-

made steel will yet have the highest com-

mercial value in the world, whether its

products are used by railroads, builders,

warrior- or hunters.

Long Island Shops Busy.

The Long Island Railroad shops at Mor-
ris Park are running full force full time

to get as many locomotives through the

shop before spring as possible.

The peculiar characteristics of the Long
Island road require that all available

power be in commission during the rush

summer months, and then lie compara-

tively idle during the winter. The heavy

seashore travel during the summer takes

every car and engine the line owns, in

order to handle the multitudes fleeing

from the hot, sweltering city. A machine

or vehicle that can go must do so, and not

expect to get into a back-shop stall until

the balmy ocean breezes surrender to Jack

Frost. Then the empty pits and sheds are

filled to their whole capacity, and the ring-

ing of the mechanics' tools sings a con-

tinuous song until the "Swept by ocean

breezes" advertisement appears again in

the spring.

Mr. Phillip Wallis. superintendent of

motive power, succeeds in getting about

70 per cent, of his power through the

shops each winter, thus putting each en-

gine through at least once in two years;

the heavy running repairs in winter time

and lighter in summer sufficing to keep

the engines out in service until their turns

come.

Education for Ambitious Men.

Ambitious men who desire to obtain

better positions and higher wages

should investigate the free scholarship

offer made by the American School

of Correspondence, Boston, Mass. With-

out leaving home or losing time from

work, the student pursues a thorough

course of study under the direction of able

instructors, who are always ready and

willing to assist him. Instruction papers,

prepared especially for teaching by mail,

are furnished free. These papers, written

in clear and concise language, as free as

possible from technicalities, are much su-

perior to ordinary text-books on the sub-

jects of which they treat. In addition,

special information regarding any diflS-

culties in studies is furnished students

without any extra charge. A mechanic

with practical experience, supplemented by

theoretical education, can command a bet-

ter position than a man without such an

education. The result of long experience

in teaching by mail shows that no other

method so fully meets the requirements of

men who have but little time for study.

Faster Train on Lake Shore.

A New York daily paper says that the

Lake Shore is putting its track in shape

so that the run between New York and

Chicago may be made in eighteen hours,

instead of the twenty-hour run at present.
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Heater for Valve Bushings.

Thinking that some of your readers who
are using the piston valve might be inter-

ested in our method of inserting the valve

bushing, I enclose a sketch of a device

we use at this point on the Baldwin Vau-

clain Compounds, and find it to be a labor-

saving method.

The four rings, made of ji4-inch iron

pipe and coupled as show^n with ^-inch

pipe fittings, are made to fit over the center

of the same number of the ribs in the

steam chest, and the 7-16 inch square iron

strips hold them the proper distance from

the cylinder to insure the best flame.

Our gasoline machine is made out of a

more air with valve 2. A steady blue

flame gives the best service.

The valve 4 is made out of 3/^-inch tec

with brass pieces screwed into both ends

for seat and valve.

H. Breitenstein.

Laramie, IVyo.

Will be Hurt by Nicaragua Canal.

In tlie opinion of Paul Morton, vice-

president of the Atchison system, St.

Louis, Chicago and other inland cities will

be injured by the operation of the Nicara-

gua Canal should that projected waterway

be built. Mr. Morton says : "A very

large share of the business now done by

Special Car for Intoxicated Persons.

A despatch to the Daily Mail from

Stockholm says that complaints have been

made that the guards of night trains, dur-

ing the Christmas festivities, ejected in-

ebriated passengers at roadside stations,

leaving them helpless in the snow with the

thermometer 12 degrees below zero. The
State Railway Administration has accord-

ingly ordered that every suburban train at

night must be provided with a separate

car for intoxicated persons only.

Chicago and Florida New Train.

The Louisville & Nashville Railroad, in

connection with the Chicago & Eastern

m
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HE.\TER FOR PUTTING IN PISTON V.^LVES.

ro X 24-inch auxiliary reservoir fitted with

valves and fittings as shown, and packed
tight with excelsior or sea grass, and
enough gasoline to perform the amount of

work to be done. Since I equipped this

device with the valve 4, of the needle type,

with 3-64 inch opening when wide open, it

works like a charm, uses less gasoline and
gives the best of service. Fifteen minutes

are required to expand a cylinder for a

proper fitting valve bushing on our 1623

class engines. To operate, after coupling

the machine to the air pressure, open
valves I and 3, then open valve 2 just a lit-

tle, and regulate the flow of gasoline with

the valve 4. If the flame burns white, use

Chicago, St. Louis and other important

inland cities with the Pacific coast will

be transferred to the merchants and man-

ufacturers located on the Atlantic coast.

They will secure very low rates via the

all-water owing to the canal, which is to

be built by taxing the people of the coun-

try. All will pay the taxes, a few will

get the benefits and many jobbers and

manufacturers and other citizens of the

interior will be damaged. There is no

doubt that New Orleans and other giflf

cities will grow on account of the canal,

but it will be at the expense of Chicago,

St. Louis, Kansas City and similar mar-

kets,"

Illinois Railroad and the Plant System,

have put on a new and fast through train

from Chicago to Florida. This train runs

from Chicago to Evansville via the Chi-

cago & Eastern Illinois, then on south vta

the Louisville & Nashville to Montgom-
ery, Ala. ; so that the trip is straight south

to a warmer climate. The trip eastward

to Florida over the Plant System is a

pleasant one.

This service is supplied with coaches

specially fitted up for it. most of them

new, so that quick time may be made and

the greatest comfort possible giren the

passengers. This will make the route well

patronized.
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Why the Locomotive Goes.

I left India fnr England on April 14th

last and find my Locomotive Engineer-

ing for that month came after I left. I

therefore did not see the article by Mr.

Ellis Bently in that month's issue until

my return to India this month. I trust the

subject is of sufficient interest to reopen

the discussion. Mr. Bently tries to show
That the conditions are not altered when
the wheel is on the rail and tries to show-

that the locomotive may be considered a

stationary engine propelling the rail back-

wards, but to do this the engine would

have to be fixed to the ground showing

clearly that the conditions are altered, for

the wheels do not push the rails but roll

along them.

If Fig. I is referred to, it will be noticed

that by placing the connecting rod end

against the sleeper the wheel can be pulled

along the rail. The ground is here the ful-

crum. It would be a very tedious job to

keep lifting the connecting rod and push-

ing the piston to the end of the stroke

so as to place the connecting rod against

each alternate sleeper. Connecting the rod

to a crank pin is a more convenient form.

Now the connecting rod is pushed against

the crank pin exactly the same as against

the sleeper. In both cases the groimd is

the fulcrum. In the former case the ful-

crum is conveyed from the ground (if the

expression may be allowed) to the crank

pin just the same as it is from the ground
to the center of axle of a stationary engine

or the axle of a locomotive when the

crank is on top. I cannot conceive the

center of axle being the fulcrum of the

lever when the crank is below. Refer-

ring to Fig. 2, which shows teeth in the

driving wheel running in a rack so that

the wheel cannot slip, if the center of axle

were the fulcrum, how could we get

motion? The definition of the word ful-

crum is a fixed point ; I can therefore

assume the lever bending to dotted line.

If it is correct to say that the engine or

fulcrum is pushed away from the power,
similar to what is done where the con-

necting rod is against the ground and
when the wheel is not a form of lever,

then we are trying to show the wheel is

also not a form of a lever when the crank

is below the axle.

Mr. Wilcox, in the same issue, shows
by figures that the work is the same no
matter whether the crank is above or be-

low. This is not the disputed point. All

text books give the same explanation. No
text book, however, gives the power, ful-

crum and weight of the lever of the loco-

motive wheel, and it is this question that

lias been cropping up year after year and

which requires an explanation so as to

satisfy the young student. My own way
of explaining this would be thus : Given

two forces to turn a wheel, the one ap-

plied nearest the rail (or ground) becomes

the fulcrum, the one furthest away be-

comes the power. The work is always

done at the rim of the wheel, no matter

whether driving or running along the belt.

John Rickie,

Locomotive Superintendent

East Coast Railway.

l¥altan, India.

Fig. I

time at least and will take a much greater

interest in it than if they were in the pool.

Many men (who do not run engines)

fully believe the pool has come to stay,

and their expressed opinions have done

much to divorce the engineer from the en-

gine. One of their prime articles of faith

is that the companies own the engines

Well, they do on many roads aside from

the interest owned by the switchmen and

brakemen, but there is no evidence to

prove that the companies" engines are any

better than they were before the transfer

of ownership took place. In some cases

Fig. 2

^
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WHY THE LOCOMOTIVE GOES.

Objects to Pooling of Locomotives.

In the December number of Locomotive

Engineering, you had an article upon the

pooling of locomotives. To many of your

statements therein no one can take any

exception. They arc self-evident proposi-

tions. No one will deny that the prime ob-

ject of operating locomotives by railroad

companies is to earn as much money as

possible with the least expenditure for cost

of operation and maintenance. When you

state that this result can best be accom-

plished by pooling them, that is where you

and many others, including myself, cannot

agree.

Upon the best-managed roads of this

country, when business demands it. the

engines go out as soon after their arrival

at the roundhouse as they can be coaled

and any needed work done upon them.

You can't run a box car continuously

without some repairs, you know. If the

regular crew is unable to follow the en-

gine it is known in time to call an extra

crew, and thus no delay occurs that would

not in the pool system. I contend that

engines run by regular crews on divisions

that are not too long and where the regu-

lar crew is able to make a round trip

without rest, can make more mileage than

if the engines were pooled. The regular

crew follows the engine two-thirds of the

a person not knowing ui whom said own-

ership rested wouldn't think anyone owned
them. The pool may have come to stay

on some roads, but before it is an unqual-

ified success the methods governing its

operation must undergo a radical change.

What a deep and prolonged roar would

be heard throughout the land if the

cabooses were pooled. Now they cost

money, and why should they be idle while

the crew uses them for hotel purposes?

Why not pool them? This suggestion is

given for what it is worth and anyone

with leisure to elaborate upon the idea

has my permission. Patrick Keyes.

Pueblo, Colo.

Admires Our Paper.

I enclose a few remarks which give my
experience with throttle valves, like those

described in Mr. I. B. Rich's article on

page 53, January- Locomotive Engineering,

thinking that possibly Mr. Rich, as well as

others of your readers may be interested

in same. While I am not given to writing

for mechanical papers, I have been an in-

terested reader of your journal for a num-
ber of years, and feel that I owe a great

deal of credit for the little knowledge on

mechanical subjects which I have accumu-
lated to the practical articles and discus-
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sions which have been furnished by Loco-

motive Engineering. I am located in an

out-of-the-way place, in charge of con-

siderable machinery of a variety of kinds,

have a small machine shop and foundry

in which the facilities are limited and

vacations are few and far between ; but by

reading your journal I have been able to

adopt son e of the improved appliances

described and illustrated therein, especially

those relating to pneumatic tools, and

have, I think I may safely say without

boasting, made a material improvement in

the efficiency of our shops.

I hope that during the year 1901 more
>f your readers will send you their ideas

on improved tools and appliances, and sin-

cerely regret that I cannot be one of them,

as I have very little originality in my
make-up. being better adapted to making
practical use of wliat smarter mechanics

have conjured up. Possibly my motives

are selfish. M. B. P.\rker,

Rockzcnui. Tciin. M. M.. R. & T. R. Rv.

The Single Bogie Express Engine.

On hearing quite recently that the Amer-
ican engineers look upon our single-

wheelers as a sort of joke, it occurred to

the writer that a specimen of the work
done by a very efficient class of these loco-

motives would perhaps be interesting tn

these gentlemen.

The Great Western Railw-ay, England,

possesses eighty single bogie expresses,

numbered 3.001 to 3,080, of which the fol-

lowing are the chief dimensions

:

Driving wheels, diameter—7 feet Sj/i in.

Bogie wheels, diameter—4 feet ij^ in.

Cylinders— 19 x 24 inches.

Working pressure— 160 pounds.

Barrel and firebox casing—Steel.

Firebox—Copper.

Heating surface—Firebox, 124.64 square

feet; tubes, 1.434.27 square feet; total.

1. 558.91 square feet.

Tubes—266. 1 14 inches diameter.

Grate area—20.87 square feet.

Weight of engine—49 tons, of which 18

arc on the drivers.

Tender—Water tank, holding 3,000 gal-

lons, is provided with a water scoop, and
weighs 32 tons 10 cwts. : giving a total

weight of engine and tender. 81 tons 10

cwts. ; all weights being given in working
order.

To judge the quality of the work done.

it will be necessary to have a description

of the road. Leaving Paddington (Lon-
don), the first 53 miles to Didcot are al-

most level, but rising a little all the way.
After Didcot the line rises at I in 600 to

I in 700 for the 2454 miles to Swindon

;

and on passing the seventy-eighth mile-

post it drops very slightly, and near the

eighty-lhird it falls at I in 100 on the

Wootton Bassett incline, and later i in

100 on the Box incline ; thence it is down
on easy grades to Bath.

We now come to the actual running of

these engines, for which purpose I give

fhe descriptions nf two excellent runs:

The 3.35 P. M. ex Paddington ( Lon-

don) Swansea Corridor Express, Running

to South Wales, via the Severn Tunnel.

—

This train is allowed 118 minutes for the

106 miles 70 chains to Bath, and is booked

to pass Swindon, 77,'4 miles, in 84 min-

utes. 3.35 P. M. ex Paddington. Load,

190 tons. Locomotive, "Emlyn," No.

3,071. Driver, W. Lewis. Departing 2

minutes late, we passed Ealing (5 miles

58 chains) at 3.44.40, and encountering

a bad check, the next c miles occupied 4'

4

minutes, and at one point we slacked

down to 10 miles per hour, and probably

lost about 2 minutes. Hanwell (7 miles

28 chains) passed under 15 miles per hour,

and for the next 3 miles the speed was

kept under 30 miles per hour, in conse-

quence of signals ; thereby we lost another

2 minutes. We then began to get into

speed and passed West Drayton ( 13 miles

18 chains) at 4 o'clock exactly; net time

for start 19 minutes. Maidenhead was

ducted 10 minutes for checks and stop,

working out at an average over 58 miles

per hour. This performance is one which

even a coupled engine would be proud to

manage, and as the rails were wet after

Reading, it did very great credit to Driver

Lewis, who runs this train every other

day, and is, I believe, one of the smartest

men on the line.

The 10.20 A. M. ex Newport Swansea

and London Corridor Express.—This

train leaves Swansea at 8.30 and after

four or five stops it leaves Newport at

10.20. as above mentioned. It runs the

1431/2 miles to Paddington without a stop

at an average of just over 49 miles per

hour, but as the 26 miles from Newport
to North Somerset Junction have very

heavy gradients, it is a very credit-

able performance, the 117 miles from the

Junction to Paddington being covered in

135 minutes. Load, 170 tons. Locomo-
tive, "Emlvn" ?,07i. Driver, W. Lewis.

HIXCKLEV & DRURY ENGINE.

passed about 6 minutes late by schedule

time. Reading, 36 miles exactly, passed

at 4.20, 5 minutes late by schedule : the 12

miles from Maidenhead being done in

less than iiJX minutes. Didcot, 53 miles,

passed at 4.39, 6 minutes late. We then

started on the climb to Swindon, the 24^4

miles only taking 25 minutes; showing

that these singles can average more than

58 miles per hour on a bank of i in 600

and 700 with nearly 200 tons. Having

passed Swindon at 5.4, still 5 minutes be-

hind schedule, we spurted away and

touched 80 miles per hour down the Woot-
ton Bassett incline and passed Chippen-

ham at 5.21. only 4 minutes late. Outside

Bathampton we had a signal check result-

ing in a dead stop of 3 minutes 56 sec-

onds duration, losing quite 6 minutes.

However, having got away in very good

style, we arrived at Bath at 5.37. only 4

minutes late. The 120 minutes platform

start to stop, from whicli must be de-

On this occasion we left Newport 8

minutes 40 seconds late. Having got into

speed very smartly, we did not stop to

take a pilot, but dashed into the Severn

Tunnel, only taking 4 minutes 50 seconds

for the 4 miles 624 yards, and then we
started on the 3-mile climb of i in 100.

When I say that on this bank our speed

did not fall below 30 miles per hour with

170 tons, and no banking engine to assist

us. the excellent quality of this work can be

appreciated. Having slowed over North

Somerset Junction, we quickly got into

speed and passed Bath at 1 1. 19.4, or just

5 minutes 4 seconds late. This station is

built on a curve, and drivers always slack

down to 20 or 25 miles per hour while

going through it. but as this is a service

slack no time allowance can be made.

We had then the long climb to Swindon
before us : however, we passed Chippen-

ham. 13 miles from Batli. in 17 minutes

33 seconds, or 5 minutes 37 seconds late



February, 1901. LOCOMOTIVE ENGINEERING 67

by schedule time. The next section of

i6j4 miles to Swindon, with a bank of i

in 100 to be negotiated was covered in 19

minutes 23 seconds, that place being

passed at 11.56, still S minutes late. Now
came our easy bit of the road—Swindon

to Didcot, 24^4 miles, mostly downhill at

I in 600 or 700. This was covered in 22

minutes at over 66 miles per hour and we

pa.ssed Didcot at 12. iS. only I minute late.

After that our speed dropped slightly, but

62 miles per hour was as low as Driver

Lewis allowed it to fall. The ne.xt i;

miles were covered in 16 minutes at well

over 63. and slacking through Reading at

12.34 ^^f were 2 minutes early.

With this time on hand we passed Twy-

ford at 12.40 and then quickened and cov-

ered the next 6J4 miles in 6 minutes 40

seconds. Driver Lewis evidently preparing

for the almost inevitable checks on ap-

proaching London. We then passed Maid-

enhead at 12.46.40. more than a minute

early and Slough at 12.53, still early by a

vninute. The next gl^ miles were knocked

off in 9 minutes 50 seconds, and. having

passed Slough 10 seconds early, we sus-

tained two checks which accounted for

at least 2 minutes, and pulled up at Pad-

dington 1. 14.56, or 4 .seconds early.

In conclusion I may say that on the

"happy hunting ground of the single

wheeler," as I have heard the Great

Western Railway called, there is still some

magnificent work done by the class of

singles to which the noble "Emlyn" be-

longs, and although four coupled locomo-

tives are freqently used on the fastest ex-

presses of that line, the single wheeler

still holds its own in that excellent manner

peculiar to itself. K.\rl Ffitch.

Loudon, England.

right into the middle of a bar of metal

and locate any flaws or bad welds that

may be hidden there, or get a good view

of a valve seat or top and tell just where

it is blowing through, it will head off

many a dispute. Then we can have more

of the breakdowns and delays in the

roundhouse and fewer on the road.

This may look preposterous just now.

but it is not any more so than a lot of

electrical inventions looked fifteen years

ago, that are in common use to-day. With

the advances made in mechanical matters

lately, looking through a piece of metal

and locating flaws does not seem alto-

gether impossible.

P. C. ZlXFANIlEL.

X-Ray Inspection.

Progress is the watchword in railroad

operations to-day. We do not see why a

little progress in the matter of some cer-

tain method of inspection of the various

parts of a locomotive, to detect flaws and

cracks previous to a breakdown, would

n )t do considerable good.

It is only a few years since it was dis-

covered that by the use of the Roentgen

rays from an electric light, or as they are

more familiarly known, the X-rays, you

could see through solid substances hitherto

considered impervious to light, and detect

broken bones inside the human body,

coins in a man's trousers pocket and nails

on the other side of a stick of timber.

Now. if this method can be improved so

it can be used to detect cracks in a key-

way through a steel piston rod inside a

cast crosshead. or a crack in a side rod

under the coating of paint or grease usu-

ally found there, it will be of some real

use to us railroad men. When the art

of X-ray inspection is developed so we

can take the funnel-shaped frouroscope

tube and. with an electric battery or dyna-

mo attached, look at an engine and see

Coach Heaters.

Hot water heaters to make travelers

comfortable in conveyances during cold

weather are nothing new; for water jugs

on cars have been used ever since wheeled

vehicles have been used, and even to this

day a fair share of the railway carriages

in Europe have water cans under the pas-

sengers' feet as the only heater.

In this progressive country the Baker

system of hot water heating is pretty gen-

erally used in the passenger equipment,

especially in Pullman sleepers and any

cars that require an independent heater,

which can be operated by steam from the

engine or fire in each car. as conditions

require.

An even, regular and proper tenipera-

ttire in a coach equipped with a hot-water

system depends on the circulation of the

water in the pipes. This in turn depends,

first, on the amount of heat imparted to

the water at the heater; second, on the

ease with which the water can circulate

through the piping to all parts of the

coach, and after radiating the heat out

into the air of the coach, return to be re-

heated.

While solid substances deposited in the

heating pipes will choke the flow of the

water, yet air trapped where it cannot get

out so as to let the pipe fill up solid full

of water, will choke the circulation in a

measure, just as surely as a solid deposit.

If the pipes are clean and all full of solid

water up to the filling cock in the expan-

sion drum, the water will surely circulate

when heat is applied.

With the present arrangement of piping

coaches, there being usually four lines of

pipe running the full length of the coach,

alongside the truss plank and under the

seats, these hot-water pipes have to be

parallel with the floor and parallel w-ith

each other : so they have no pitch or fall

either way when the coach is on level

track.

On one side of the coach, the topmost

of these pipes can be so coupled to the

heater or to the expansion drum that the

air can work up into the expansion drum,

where it will give no trouble. But on the

other side of the coach the hot water en-

ters the piping through the cross-over con-

nection under the aisle and up through the

floor; after circulating through the pipes

it must return the same way down through

the floor to the return cross-over pipe.

Now this arrangement, to the amateur,

seems specially designed to trap the air in

the upper lines of pipe, for air will not

work down through water unless forced

to do so. Hot water heaters in buildings

have air vent holes in the top of all radia-

tors, which can be opened and allow any

air that is trapped in there to escape; but

these are not used in car heating. The
professionals say that they are not neces-

sary. When filling such a line of pipe, a

stream of water is turned into one of the

cross-over drain cocks and forced through

that side, driving the air ahead of it from

the lowest pipe to the top one and then

out the other drain plug. If the stream is

small and weak, it will fail in this process,

leaving the top pipe nearly full of air.

But the ideal method of filling up the

coach-heating system is to blow out all the

pipes clean with live steam. When first

turning in the steam, have all the drain

cocks in the cross-overs, the filling cock

and safety valve (if it is of a type that

can be opened) in the expansion drum
open ; as fast as dry steam comes out at

the openings, close them up, except one.

This process will caro' out all the air.

While blow'ing out, it is well to feel of

the pipes to be sure that live steam passes

through the whole system. All the con-

nections to the outside air should be

closed, except one. which should lead to

the barrel containing the water that is to

fill the heating system. The live steam is

then shut off. Just as soon as the steam in

the piping condenses, a vacuum will be

formed into which the atmospheric pres-

sure will force the water and fill the pipes

solid full. As all water in its natural

state contains more or less air, which can

be removed by boiling, if the water can

be put into the system boiling hot, or right

after being boiled, it is certain to contain

no air.

.\t terminal stations where there is a

regular force of skilled car men who im-

derstand the work, cleaning out or re-

filling the Baker system is an easy mat-

ter. But at the outside points where

coaches lie over from the trip in till the

return one. and the work of refilling is

not often done, it is not an easy task for

the round-house force to locate and rem-

edy the troubles which may occur. Then
is when the general foreman, who may be

an expert at locomotive or freight-car

work, feels like an amateur at the mys-

teries of a coach heater that does not cir-

culate, and wastes valuable time trying to

locate the trouble.

If he has any way of refilling the pipe?

from a good stiff pressure, couple to a

cross-over drain cock ; see that there is

no fire in the heater, and leave the filling

cock in the expansion drum open X" allow
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the water and air to pass out when the

system is full. Couple to a boiler below

the water line and you will get hot water

and pressure, too; but the water is dirty

usually. If a coupling can be made to the

overflow of an injector—or to the delivery

pipe is better—you will get clean hot water

with some air in it.

If any part of the steam train pipe under

the coach is frozen up, couple on a live-

steam pipe, allowing a joint just be-

low the train pipe to leak a little, so that

the condensed water and what is thawed

out of the frozen pipe will run down to

the leaking joint and escape. If the water

can run out and let the steam get along

the top of the pipe against the ice, it will

thaw it out in a hurry. Brass couplings

Of course this refers to filling out of a

barrel.

Sometimes after a Baker system is ap-

parently filled and circulates well, it will

make a round trip and on return take in

2 or 3 gallons more water, which gives

rise to a suspicion that there is a leak

somewhere. With the old-style safety

valve, if the pressure in the heater got too

high some of the steam and water would

blow off. The new safety valves do not

blow off; they break open, and must then

be renewed. If a heater does circulate

well, it soon turns the water in the coil

into steam and blows out.

Salt water is put in the heating system,

because the freezing point of salt water is

so much lower than that of fresh water,

BELGI.^N LOCOMOTIVE, OLD STYLE.

1^ *< -



69

prac-

M.

Ivan-

ri the

work
I fire-

many
pera-

next

;, the

rface

than

uper-

assed

rould

) the

; and

;team

d be

; but

L the

nuch

earn,

s, at

ater.

the

;e of

con-

;r it

i the

the

Lit a

the

and

lere-

ould

s of

plain

5S.

;ine.

mo-
very

ad-

"eas-



1830

1900

II
^^i

I 1840 1850

-#> |! Hi \\% THE DEVELOPMENT o^^he

LOCOMOTIVE
IN THE UNITED STATES.

I860

1880 1870



February, igoi. LO<'()M<)TI\ K ENGINEERINfl 69

water system is used that is heated with

live steam, it takes a higher initial pres-

sure in the train pipe; sometimes 40

pounds is needed.

Of course there are hundred of coaches

running that have a single-coil heater and

have the heater pipes arranged in various

ways, as suited the head of the car depart-

ment when the coaches were fitted up. To
determine how to best handle them, it is

necessary to follow the line of the pipe

from the time it leaves the expansion

'Irum, all around the system, till it gets

back to the heater again. Ihis will give

a good idea of how to proceed when filling.

John W. Trov.

Indianapolis, Ind.

Breakdowns.

In connection with breakdowns on the

road nowadays, I believe it should be the

policy of everybody connected with the

motive power department to design en-

gines that will require a minimum of work
in disconnecting, in case of the failure of

any one part, in order to bring the engine

and train to their destination.

It seems to me that all mishaps that

require the steam ports to be covered,

should not necessitate the taking down of

the main rod, and whenever we can dis-

pense with the work of removing a m?iii

rod, we have made quite a saving in time

and trouble.

In the Brooks type of piston-valve en-

gine, whenever failure of an eccentric

strap occurs, or other part, which makes
It necessary to cover the ports on the dis-

abled side, it is not necessary to take down
the main rod to bring the engine to its

destination, as the compression valves with

which these engines are equipped, and
which are screwed into the cylinder heads,

may be removed, and a means afforded to

oil the cylinder and piston and to relieve

the cylinder of the air that would other-

wise be compressed and cause the cylinder

to heat and cut.

Aside from the saving in time and labor

in not having to take down a main rod,

there is always an advantage in having it

up ; for whenever the good side of the

engine stops on the center, the opening in

the cylinder head can be closed by tem-

porarily replacing the compression valve

(if a Brooks piston-valve engine), and by
moving the piston valve just enough to

uncover a small part of one of the steam

ports, sufficient steam may be admitted to

the cylinders of the disabled side to move
the engine over the center on the good
side.

If it is perfectly safe to drill and tap

out holes in the cylinder heads of the

Brooks piston-valve type of engine for the

purpose of screwing in compression valves,

and in the event of having to cover our

ports on one side on account of failure of

any part of the valve gear, the necessity

for taking down the main rod can be pre-

vented by simply removing the compres-

sion valves in the cylinder. I would sug-

gest that holes be drilled and tapped in

the cylinder heads of all engines and plugs

be screwed into them, to be removed when-
ever by so doing the necessity for taking

down the main rod can be avoided.

Taking down a main rod is a pretty

heavy job, especially on one of our mod-
ern engines, and to do it on the road con-

sumes so much time that some efficient

means whereby it could be avoided should

be found and used. T. P. Kei.i.v.

Bloomiiigton, III.

and can say that he (Mr. Tonge) prac-

ticed then what he advocates now.

M. B. Parker, M. M,
Rockwood, Tcjtn.

Foreman Edwards' Throttle Sketches.

It is to be regretted that "Uncle Billy"

was too busy dealing out oil and wa,ste.

to criticise the new foreman's throttle-

valve sketches (page 53, January issue),

as his remarks would doubtless have been

both interesting and instructive. If Mr.
Edwards tries either of his schemes, I

would advise him to give Fig. i the prefer-

ence, as Fig. 2 will give the man who

High and Low Water LeveJ.

In an argument to-day on the advan
tages of carrying the water level in the

boiler as high as possible and still work
dry steam, one engineer said that the fire

box and crown-sheets were a great many
degrees hotter than the average tempera-

ture of the water in the water spaces next

to these sheets. Such being the case, the

bubbles of steam produced on the surface

of these sheets would be much hotter than

the water, as steam is very easily super-

heated. As these bubbles of steam passed

upward through the water they would
give off some of this extra heat to the

water and tend to make more steam ; and
the deeper the body of water the steam
passed through the more heat would be

given off into the water.

BELGIAN COACH, AMERICAN STYLE.

handles it more surprises in a loo-mile

run than he has had in the same length of

time this century. About two years ago

we had some experience with a throttle

valve similar to Mr. Edwards' Fig. 2. and

before we took it out it had every man
who had handled it bluffed. At times it

worked beautifully, but just about the time

a man would begin to have a little con-

fidence in it. and without any previous

warning, it would jump wide open so sud-

denly that the throttle lever would be

jerked out of the engineer's grasp, giving

his arm a severe shock and barking his

knuckles, which led in some cases to con-

siderable profanity. We made a number
of changes, hoping to overcome this diffi-

culty, but all proved failures. We have

used a throttle valve in some respects sim-

ilar to Mr, Edwards' Fig. i, which gave

fairly good results, except that it was
never perfectly steam-tight, and we had to

provide means to lubricate the rings.

The remarks of Mr. John Tonge (.page

13, January issue) are good. The writer

served his apprenticeship in the shops of

a trunk line, of w-hich Mr. Tonge was at

that time foreman of the machine shop.

Now, that theory looks reasonable ; but

his opponent came back at him with the

statement that "superheated" steam is much
more effective than "saturated" steam,

or steam just at the point of dryness, at

the temperature of the surrounding water.

This, if true, would imply that the

superheated steam, as it left the surface of

the hot sheet, was more elastic, and con-

sequently more powerful, than after it

had come down to the temperature of the

water.

However, I have noticed that if the

water level was uniform throughout a

trip, most boilers steam better when the

water level is as high as practicable, and
work dry steam, but the why and where-

fore of this is not so clear to me. I should

like to hear from some of the readers of

Locomotive Engineering who can explain

why. Amos James.

Brandon, Man.

The Link Motion and Switch Engine.

Now that the question of the link mo-
tion is up once -more—it crops up every

little while—we hear a lot about the ad-

vantage of the radial gear in not increas-
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ing the lead as it is hooked up. Is this

an advantage?

I don't believe it, and while with very short

eccentrics the increase is quite rapid with

the link, this doesn't do much harm that

I know of, when you can regulate your

maximum lead by setting valve blind in

full gear. Of course there's a cry against

"blind" engines in some quarters, but I'll

guarantee lots of the engineers who kick

couldn't tell the difference if they didn't

know of the change.

Switch engines, however, are a different

proposition, and when I get to be master

mechanic I'll cross the rods on every one

of them. Of course the lead will decrease

and they'll be blind in the center—just

what you want. Then they can't start

whether throttle leaks or not or gets

pulled open accidentally.

There's another advantage, too. You
can handle the engine entirely by the re-

verse lever, stop her by bringing lever to

indirect valve gear is used. In this posi-

tion the journal can be inspected. The
main driving box cellar on the opposite

side can be treated in a similar manner.

James Fr.'^ncis.

Carbondalc. Pa.

Riding Cut-off.

I enclose a pencil sketch of a variable

cut-off. The main valve had its ports

for steam passage into the cylinders

through openings at each end. Over this

valve was a "rider," or cut-off valve, with

openings as shown in the sketch and re-

ceived its motion from the crosshead, a

stand being erected or mounted upon the

frame just in front of the guide yoke,

the swinging arm that gave motion to

the valve and rod being hung to this stand

and the fulcrum being nearly or quite on

a line and parallel to the main valve.

The valve rod had a knuckle joint suf-

ficiently distant from the packing box to

was given by lowering the end of the

valve rod on the arm whose radius cor-

responded to the distance from knuckle

pin of valve rod and the pins attached

to the side of the sliding box on this arm.

The piston traveling through a greater

distance than the main valve gave this

quick motion to the cut-off valve and in

cutting off steam through the ports of the

main valve stopped admission into the

cylinder, thereby allowing the steam that

had passed into the cylinders to work
expansively.

The greater distance the cut-off valve

traveled the shorter was the time for ad-

mission. It did not work perfectly at all

points and was abandoned. This method
worked very well, but there were but few

at the time who were versed sufficiently

well to understand adjusting it or setting

these valves accurately. This was in 1850.

Walter S. Phelps.

Muncic. hid.

To Reverse Cut-Olf

Frame

RIDING CUT-OFF (PHELPS).

center—or a little more—and handle it just

as you please. Might not be quite as

economical as with open rods, but it's a

whole lot safer, and safety counts in a

yard. I. B. Rich.

Honeybrook, Pa.

Best Position for Pacl^ing Driving-Box

Cellar.

Packing a main driving- box cellar out

on the road is a most disagreeable and

difficult task for an engineman to perform.

Yet this is incidental to the life of any

railroader to be obliged to go back to the

caboose to borrow "dope" to doctor the

imduly hot bearing.

The placing of the engine in the correct

position is essential to the successful ac-

complishment of this act. For example,

the right main driving-box cellar is the

one that needs to be packed. Stop the

engine just a little past and below the

front center ; then drop the end of the

cellar and the packing can be passed into

the cellar between the spokes of the inside

cam—that is, provided the back-motion
eccentric is next the driving box and an

allow the gland to be removed while

at its nearest point of contact, to al-

low of placing packing in the box. Its

connection with the curved arm was a

forked end with small strap. Bolt and key

to close on the pins that extended from
each side of the sliding box. The wear-

ing faces were provided with gibs on one

face (the back) and these could be closed

by set-screws and jam nuts to take up

the usual wear. A lifting shaft raised and
lowered the valve rod by connecting link

and pin. At its normal position, or zero,

it was .slightly above fulcrum pin on the

stand and had a tendency to give some
motion to the "rider" or cut-off valve in

the direction of the travel of the main
valve. But the ports through this valve

provided for keeping ports open through
both valves, were cut at an angle in order

that steam should reach the cylinder at

the moment when the lead of the main
valve for admission of the steam at

the beginning of the stroke required it.

The operation demanded a quick move-
ment of the cut-off' at the proper time

when working over the main valve. This

Defence of the Apprentice.

I take the liberty of re])lying to the ar-

ticle signed "W. F. T.," and would say

that, had he signed his name in full, giving

liis address. I should have written him
personally regarding his views about "the

whimsical master mechanic."

I am not prepared to believe that at the

present day we have any master mechanics

who would carry their whims so far as to

destroy the value of an apprentice. If

they are whimsical to the extent of de-

stroying a boy's usefulness, they are guilty

of destroying not only their own useful-

ness as master mechanics, but are also

guilty of not using the company's invest-

ment to secure the best results—or, if you

please, they are guilty of wasting the com-

pany's money.

An apprentice is the company's invest-

ment, and should be so regarded. I

should say that, as a general charge, "W.
F. T." has made a mistake in asserting

that at the present time too much depends

on the master mechanic's personal whims.

It may be that "W. F. T." has had some
personal experience in this matter ; if so,
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I should not, if I were in his place, have

made a general charge, but a special one.

I do not think the master mechanics in

general should be condemned as being

whimsical because "W. F. T." has had

some personal experience with a whim-

sical master mechanic, and has concluded

that they all are of the same disposition.

The question of best methods how to

govern an apprentice is one well worthy

of study, and if "W. F. T." is within easy

reach of Minneapolis, I should be only too

willing to show him how the Minneapolis

& St. Louis Railroad takes care of and

teaches its apprentices. I will also give

him a little history of how well the ap-

prentices were taken care of in the early

sixties by a pioneer railroad east of Chi-

cago. I will show him, as well, a machine

shop in which the work to-day is being

done largely by men who have served their

time in our shops. On the erecting side,

with the exception of one man, all the

journeymen employed have served their

time with us. I will also call his attention

to the work done in the boiler shop by

apprentices ; two of the leading ones have

this day finished a firebox and applied

same, complete. I mean, in this connec-

tion, that they have done the laying out of

the firebox and the finishing of the work,

from the raw material to the completion

for service.

I will also introduce "\V. F. T." to the

foremen of these shops, who are foremen

in fact, and not in name only. They are

always on the alert, attending to business

and giving the necessary instruction for

the better completion of the work. They
are not whimsical, nor are they clannish

foremen, because these are two things

which could not very well be tolerated by

a master mechanic who is not "whimsi-

cal."

In conclusion, would say that I always

have been a warm friend of the apprentice.

and in my labors with them for the past

twenty-seven or thirty years, many who
have ser\'ed their time with me are now
occupying prominent positions.

J0H^f TONGE,

Minneapolis, Minn. Master Mechanic.

The Overgrown Locomotive.

I have for some time been watching the

performances of the large engines which

the various roads throughout the country

have been buying, and incidentally a few

remarks would not be amiss. First, we
notice that with a boiler exceeding 65

inches in diameter the men operating the

engine have been worried greatly for want
of steam and have been compelled to

choke the exhaust to the extent that it has

caused the engine to work against itself,

thereby heating pins and riding hard.

Next they can never be depended upon
for long or fast runs, for, carrying the

immense weight which they do upon their

boxes, they will run hot, notwithstanding

all the efforts on the part of the mechan-
ical department.

With the excessively large fireboxes we
find them badly given to cracking their

side sheets. The flue sheets give a great

deal of trouble on account of the vibration

loosening the flues, causing them to leak

and the life of a set of flues in the ordi-

nary large engine is but little more than

half as long as in the medium-sized one.

If you want to make a fast run with the

big fellow, you cannot handle any greater

tonnage than an engine of, say, 19 x 24

inch cylinders would handle and have any

assurance of a successful trip. So you
see you are rushing an enormous amount
of dead weight over the road, consuming
fuel, knocking down track and making
things generally disagreeable for everyone

concerned and not hauling any greater

tonnage than the engine of ordinary

weight.

They have to go through the repair

shop about twice as often and the running

repair is double that of the medium-sized

one, while the car expense account makes
the foreman of car department's head

swim. The firebox that exceeds 9 feet

in length does not seem to give satisfac-

tion. We have observed that that is about

the maximum length over which the draft

can be most successfully controlled. Be-

yond that there is always something

wrong. This seems also about as far

as the average fireman can succeed in

placing his coal as it should be. Realizing

this difficulty, some of our designers have

attempted to overcome it by using the

extended or Wootten type of box. This,

with bituminous coal, has not proven a

decided success, for I have lately seen

some engines of the above pattern with

boxes 8 feet wide and 9 feet long which
are giving a great deal of trouble.

It has been rumored that for the past

two years there has existed an agreement

among railroad managers to increase the

tonnage and cut down the speed of trains,

but against this the public have rebelled.

The shipper does not want his money
held up for days while his goods are in

transit when it is possible to get them over

the road in a few hours, and the officials

of those lines which have kept their eyes

open to the demands of the business peo-

pie are the ones who are now laughing in

their sleeves. The slow dragging "battle-

ship" answers the purpose of the road

which does an exclusive coal business and
has enough cars to enable it to keep an

over supply of coal lying in its terminal

yards all ready for its yard engines to de-

liver upon order, but even then the oper-

ator has a lot of money tied up that he

would much better be using, and incident-

ally they might be able to pay the op-

pressed coal miner better wages if so

much of their capital was not tied up in

this manner.

For an example, take the road that is

equipped fully with engines of the 95 to

lOO-ton class and a fast shipment of stock

or fruit happens to come their way. How
many hours of suspense do the local offi-

cials have while this train is in transit

over their respective divisions? On the

other hand, the line that uses the 65 to

7S-ton ten-wheeler with, say, a S-foot

wheel and a special last train comes along;

with what pride and satisfaction the local

official says to the man in charge of the

train : "Oh, yes, you will go in on time

all right. That machine can be depended

upon." Go with me among the the men
and we approach the man on the "battle-

ship" and we find him with the ends of

his can spouts cut off so as to run the

extra oil required fast enough, slopping

around in a "devil-may-care" manner, and

we say, "Well, are we going to have a

good trip," and nine times out of ten he

will say : "Can't tell ; if the old mill don't

get hot or fall down, we'll get there ; but

you can't depend on this engine in a

pinch."

We now step over to the competing line

which has the medium-sized engines, and

ue find that engineer with a neat suit of

overclothes and a small spouted can

dropping his oil here and there, and we
say, "How is she?" For reply we may
get something like this : "She has been

out of the shops for two years and is

getting a little loose in her joints, but you
can bet for a good, fast run she is all

there !" You go up into the cab and say

to the fireman who you find there cleaning

up, "Good steamer?" and the reply is

usually, "Couldn't ask for a better."

In fact, take it from the president down
to the wiper in the roundhouse, there is

a general air of satisfaction and reliance

shown where the engines are of a medium
size, which is never seen in roads which
have adopted the mastodon.

Again, the advent of the large engine

has practically forced the remodeling of

all cars in service, the strengthening of

all the bridges, the relaying of the track

with heavier rails and an extra layer of

ballast and the expense incidental to the

placing of it under the track. Take it

all in all, I beg leave to remark that the

big engine has been an expensive ex-

periment, it has proven an unsatisfactory

change, it is a losing game, and the fad

is fast fossing into the night.

F. L. Dillon.

Slater, Mo.

Acetylene Gas Headlight.

"In November issue of Locomotive En-
gineering, I see some very timely articles

on the headlight and its improvement.

Down on the Cincinnati. Hamilton &
Dayton Railway. Engine 210. running be-

tween Lima and Toledo, Ohio, has some-
thing new in the way of a headlight, and
it makes the best, most useful and reliable

headlight yet known. It is lighted by
acetylene gas and is the first successful

acetylene gas machine adapted to this pur-

pose. The machine sits in the cab and is

positively automatic, safe and reliable, and

the engineer in charge says it gives a
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much better light than the electric head-

light, with which the engine was previ-

ously equipped. G. H. Cook."

Des Moines. Iowa.

On receiving the above letter we wrote

to Mr. C. H. Cory, superintendent of mo-

tive power of the Cincinnati. Hamilton

& Dayton, asking for some particulars

about that headlight, and in reply we re-

ceived the following letter

:

"I have yours of December 20th. asking

in reference to an acetylene headlight

which I have in use on this road. In re-

ply will say, yes sir, I have one light in

use here gotten up by Mr. G. H. Cook,

an engineer on the Chicago & Great West-

ern Railroad, living at Des Moines, Iowa.

I have been running the light now some

six or seven months and am very well

pleased with it. It burns very steadily,

has never failed to give a perfect light

from the time it was lit until it was ex-

tinguished, the jar of the engine does

not appear to effect it in the least. I am
running this light between Lima and To-

ledo, a distance of 71 miles, making a

round trip every 24 hours of 142 miles.

I have found in making a test some time

since of a run of 31 days the actual

amount of carbide consumed was i 93-

100 pounds per round trip of 142 miles,

the light burning on the round trip an

average of 8 hours from the time it was
first lit until it was extinguished, or four

hours each way. This in round figures

we will say was 2 pounds of carbide per

round trip. The carbide has been costing

4 cents per pound, making it cost 8 cents

per round trip of 142 miles.

Yours truly.

C. H. CoRv,

Superintendent Motive Power."

Against Steam Piston Pacl<ing.

In these days of inventions and im-

provements on locomotives, I think some-
times it looks as though every part was
improved, with the exception of the cylin-

ders, above what it was forty years ago.

We have balance slide valves, radial stayed

boilers, large fireboxes, lubricators, air

brakes, with all their paraphernalia, bal-

ance throttles, injectors, and some other

things that have been improved within the

past thirty years; and yet there is a very

important thing that has, you might say,

been overlooked, with a very slight im-

provement—that is, the cylinder packing.

How perceptible it is when you caliper

the cylinder from one end to the other

!

What a difference there is between the

middle of the cylinder and the ends in

size, and this, too, before the engine has

made many thousand miles. Did you
ever think of the millions of thousands
of pounds of power that have been ab-

sorbed while the friction of the steam
setting packing was wearing the walls of

the cylinders to those different sizes? Is

it any wonder that our large engines do
not show as good a performance sheet in

proportion to our small engines, with their

large cylinders and high pressure? Set-

ting this packing out against this great

surface, it is a wonder they do as well as

they do. And what are we going to do

about it? I would suggest we go back to

old three-ring spring packing, use i-inch

bolts and brass nuts, and I think it will

show for itself that we are working on

the right lines. There was only one ob-

jection to this packing when we used it,

aside from a little expense—that was, the

knocking it down when we reversed the

engine. Now that we are all equipped

with power brakes, we are not called upon
to reverse the engine once a year. There

would be no objection to the spring pack-

ing; let us try one of our large engines

with the old-fashioned three-ring spring

packing and just give her a heavier

load than she pulled with the stand-

ard packing, and if she pulls it and makes
just as good time, that will settle that

part of it; and later when you have occa-

sion to bore out the cylinders of the en-

gine that ran the same number of miles

that this engine has run, with the old-

fashioned packing, just caliper her cylin-

ders, and, in my opinion, you will find

her cylinders are the one size all the way
through, thereby saving the metal of the

cylinder as well as the time and trouble

and expense of boring the cylinders out;

and then compare this saving with the

first cost of the packing and the expense

of its maintenance plus the extra work
the engine has performed because of her

using the packing. I think it will make a

good showing.

Some may say this is a backward step

;

and in fact it is, in one sense. It is one

of those cases where we find by experience

that the old way is the better way. As I

have said before, when we had to do near-

ly all of our heavy stopping by reversing

the engine, then Dunbar or Stevens pack-

ing stood the test, when the spring pack-

ing would be knocked down ; but we have
brakes to do this now.

In reference to the backward step, after

trying all kinds of rod connections we
went back to the bushed rod because we
had tried all others and found this the

best. A. J. O'Hara,

Engineer Erie R. R.

Port Jcrvis. N . Y

.

Strength and Weal<ness of Compound
Locomotives.

A few things we have found out about

the cross-compounds, during the few years

they have been in use on this division,

are:

They show economy in fuel and repairs

when used on a division where" there is

no drifting, and where they load engine

to full capacity as a compound, not hav-

ing to cut-in simple, except to start. For
fast heavy freight, the simple engine can-

not come anywhere near them.

Engineers like compounds when not in

the pool.

They are not a grand success when run

in the pool, on account of a very few smalt

things that should be looked after, that

are not.

The intercepting valve is one of the

best features of the engine.

A cross-compound can (with intercept-

ing and exhaust valve) start a train with

more ease and less destruction to draft

timbers than a simple engine.

In drifting they wear themselves out in

a short time. The cause is, the great

vacuum of the large cylinder. While drift-

ing when the main pin is coming up to

back center, on low-pressure side, engine

will slip a short distance ; also when main

pin is coming down to front center. These

flat spots soon put the engine into the

back shop, but not soon enough to suit

the enginemen ; for a large or heavy en-

gine with flat spots in the tires is very bad
on the back and bones.

A 23 and 35 x 32-inch engine should

have about 165,000 pounds on the driving

wheels when using 200 pounds of steam

;

and a 23 and 35 x 34-inch engine that uses

220 pounds boiler pressure is about right

with 175,000 pounds on the drivers.

When the low-pressure cylinder is over

25 inches in diameter, the left, or low-

pressure, valve, yoke and stem break 3 to

I oftener than the high-pressure side; also

the low valve seat is cut very often. The
cause is, when engine is drifting the

vacuum is so great, it heats the cylinder,

opens the exhaust, or starting, valve

:

sucks in the hot gas and cinders through

the steam chest to the cylinder, while the

main valve is open. When the spring is

a few weeks old on the exhaust valve,

when the main valve closes, the exhaust

valve will shut with a slap until the re-

turn stroke. This causes the largest

amount of shop work on these engines,

and can very easily be remedied. First, put

a large circulating pipe from head to.head

of low-pressure cylinder. H^ve a valve

that will close while working steam; that

can be opened when drifting, at each end

of the pipe. The valve should not push

open into the pipe unless it opens when-

ever throttle is closed, and is held open,

for the vacuum will slam it.

The exhaust, or starting, valve is in the

proper place, but should have another

form ; for when working engine simple,

the valve hangs out in the exhaust passage

from left cylinder; steam strikes it and
soon ruptures it in some way. Again, it

should not open inward to low chest, for

reasons explained before.

The main rods should be as long as pos-

sible.

The high-pre=;sure main valve should bt

a piston valve.

They show even better results in fuel

when using oil as a fuel than with coal.

On the division south of this place, two
engines of the cross-compound type, after

making some changes in the valves and



February. 1901. LOCOMOTIVE ENCtJNEEKINIt 7i

placing a circulating pipe on low >ide. are

used on the fastest train on the mad. and

are the crack engines of the division.

The cast-steel head of low-pressure pis-

ton soon wears out the cylinder if there is

no circulating pipe. C. R. Pftrie.

Los Angeles, Cut.

Hot Eccentrics.

Why it is that eccentrics will often run

perfectly cool on an engine doing heavy

fast service and get hot when engine is

run light, is a question that has no doubt

puzzled some who have met with that

experience.

A little investigation into the effect of

speed and steam distribution at different

cut-ofFs on the work of the eccentrics will

show the cause of that.

Say. for example, we have two engines

each carrying 160 pounds steam pressure,

running 50 miles an hour, with full throt-

tle, one hauling six cars, the other light

or with one car. In order to run at that

speed, the engine hauling six cars we will

assume would have to be worked at about

the 7-inch notch. At that cut-off. the

quantity of steam used would be such that

the steam-chest pressure, or pressure on
top of valve would be somewhat less than

that of boiler. In 7-inch cut-off the ex-

haust takes place at about 14 inches, giv-

ing a period of expansion between 7 and
14 inches travel of piston. With the com-
paratively wide opening of admission port

in this case we get a fair percentage of

boiler pressure in cylinder and a corre-

spondingly high expansion pressure. This

latter tends to lift the valve, reducing the

force by which it is held down against

the seat, therefore the friction between
them. and. as it is the resistance caused
by the friction between valve and seat that

represents the major portion of the work
of the eccentrics, one can see how these

influences, though slight, tend to reduce
the labor of the eccentrics.

When an engine is run light, with full

throttle, the cut-off may not be more than

3 inches. To supply the small amount
of steam that could enter cylinder with
the narrow opening afforded now. the

steam-chest pressure, or pressure on top

of valve would be nearer that contained
in boiler than in the other case, and the

lower cylinder pressure, due to contracted

port opening, would cause the pressure

(luring expansion to be very weak, so

much so as to be hardly worthy of consid-

eration as a factor in aiding to balance the

valve, which must offer greater resistance

to eccentrics on that account.

Another feature to be considered is that

of lubrication. When the valve travel is

short, as at 7-inch cut-off, there is a con-
siderable portion of the seat that is not

exposed to the steam in steam chest or

cylinder, and receives only what oil the

valve may carry back from that portion

of seat that is exposed to the steam, which
must be liberally provided with oil to

spare enough to properly lubricate parts

not directly supplied, and that, you will

agree, is not always the case. If lubrica-

tion is likely to be imperfect at 7-inch

cut-off. it is even more so at a shorter

cut-off, and when imperfect lubrication is

added to greater pressure of valve on seat

it can be seen that the cause of eccentrics

heating on engines running light with full

throttle and short cut-off, at high speed.

is not so difficult a problem after all.

The argument herein advanced, backed

up by the experience of the writer and
no doubt that of many readers, would
seem to prove that it is well to understand

what work the eccentrics have to do and
avoid when possible taxing them to or

near the limit of their capacity; also prov-

ing that in the latter case at least "throt-

tling" may be practiced to advantage.

Bcllevue. O. Thom.-\s P. Whelan.

Calking Strips for Firebox.

I was looking over an old locomotive

book the other day and came across a plan

for firebox riveting which seems to have
many good points. The troubles—or

many of them—to which firebox sheets

are subject come from the riveted joint

being in the fire and in some cases it is

m. k
Fire Box

CALKING STRIPS FOR FIREBOX.

not possible to make a good job of calk-

nig on both sides.

By turning out the sheets as shown, the

rivets are out of the fire and the introduc-

tion of a calking piece, c, makes it an easy

matter to calk both sides. Why isn't it

a good plan? Frank C. Hudson.
Tombstone, .4ric.

A Remarkable Race.

The most remarkable race of mail

against time was finished at 11.40 the

morning of December 29, when three

heavy trucks with foaming horses dashed
across New York city from the Grand
Central station and deposited their loads

of mail bags in the steamship "Campania."
which had delayed her departure to re-

ceive them.

This race, without precedent, was over

an ocean and a continent, and was made
to get the Parliamentary mail from New
Zealand to New York in time to catch the

"Campania." the last steamer sailing from
this port that could place the mail in Lon-
don on the required date, January 7th.

The New Zealand Government had dis-

patched the mail two days in advance of

the regular time, but the steamer was late

in reaching San Francisco. No New York

mail train was due to leave until the next

day, so a special train was made up, and
the race across mountains and plains be-

gan. Chicago was reached on time, and
from there the Lake Shore and New York
Central took up the race and whirled the

imp >rtant mails from the lakes to the sea-

board.

Exactly on time the train pulled into the

Grand Central Station, where the trucks

and extra force of men were waiting. At
the Cunard docks 100 extra longshoremen
were waiting to hustle the bags aboard.

All the bags were marked "New Zealand,

Tia San Francisco—London," and as the

last one was swung aboard, the "Cam-
pania" backed out into the stream, amid
great cheering of thousands of persons

who knew the race was on and had

gathered at the docks to witness the finish.

Charles H. Cramp on Forced Draft.

In a recent letter to the New York Her-
ald, Mr. Charles H. Cramp, the well-

known shipbuilder, commenting on the ne-

cessity of forced draft in marine practice,

points out that "the maximum steam gen-

erating capacity of the Scotch boiler can-

not be attained without forced draft equal

10 2 inches of water in the tube with closed

fire room or ashpit or induced draft equiv-

alent to it. The difference between nat-

ural draft and forced draft in a Scotch

boiler is usually equal to 25 or 30 per

cent, of the normal. Therefore if it is

contemplated to attain with natural draft

a performance equal to that of forced

draft with Scotch boilers, the weights

must be increased in ratio of the differ-

ence. This would be out of the question

in any type of warship now worth con-

sideration. Indeed, the time is near at

hand when the same rule will be recog-

nized as applying with equal force to the

higher classes of passenger vessels."

Forgot to Take Oil.

We have repeatedly related awkward in-

cidents of locomotives coming to grief

through the fireman forgetting to take

water before starting. The use of liquid

fuel for locomotives upon lines in Cali-

fornia, says the Railway Review, ha-

brought to notice a new opportunity for

manifestations of negligence. Recently a

special on a railway in that State left the

terminal with an oil-burning locomotive

which had not received a supply of oil in

the fuel tank of its tender. The existing

supply gave out near the summit of a hill,

and it was nece-sary to allow the train to

roll back into a blind siding. A delay of

three hours occurred before another train

came along and picked up the train of the

dead engine.

The Richmond Locomotive Works have
just secured an order from the Norfolk

& Western Railroad Company for ten

Class "W" 21 X 30-inch consolidation loco-

motives with piston valves.
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We have been favored with a copy of

"The Relations of the Technical School

and the Manufacturer," a paper read be-

fore the Society for the Promotion of En-

gineering Education by Walter B. Snow.

It is an interesting subject, and is handled

by the author in his usual pleasing man-

The Development of the American

Locomotive.

The chart which accompanies this issue

sf Railway and Locomotive Engineer-

ing, shows at a glance the immense strides

which seventy years of American genius

have effected in the railway world. Begin-

ning with the "Tom Thumb"—that prod-

uct of the determination of Peter Cooper,

in 1830—we see the advance by decades to

Norris' "Philadelphia" and Eddy's "Ad-
dison Gilmore." Then the different loco-

motive works show the engines of the

periods i860, 1870, 1880, 1890 and 1900.

We are indebted to the Baldwin, Brooks,

Pittsburgh, Rogers and Schenectady

works for photographs used here.

We direct the attention of our readers

to the letters in our General Correspond-

ence columns this month. They are un-

usually interesting and quite a number of

prominent railroad officials have favored

us with their views on questions likely to

be interesting to the readers of Railway
AND Locomotive Engineering.

The good example which the United

States have set in making certain safety

appliances compulsory on railroad trains

is stirring up the governments of other

countries to do likewise. In this connec-

tion there is an agitation in Great Britain

in favor of automatic car couplers, and in-

ventors are already busy devising auto-

matic couplers for cars that have side

buffers. The problem is much more diffi-

cult than that of coupling American cars.

in the Correspondence Department Mr.

A. E. O'Hara expresses the belief that

great loss of power results from the fric-

tion of steam setting packing. He draws

attention to the fact that the causes which

made spring packing expensive to main-

tain no longer exist. If our correspon-

dent is correct in his deductions—and wc

incline to think that he is—it would pay

some railroad to make a practical test.

This could be done at small cost, for it

would only require one engine to be

equipped with spring packing and watch-

ing the performance compared with that

of other engines of the same class doing

similar work.

The butcher." as trainmen invariably

denominate the train newsboy, is an indi-

vidual peculiar to American railroads

;

but it seems that the unrest for change

and reform is going to sweep him into

oblivion, A strong movement has been

inaugurated among a combination of

Western railroads, which means that the

newsboy must go. We are just a little

doubtful if passengers will help the rail-

road companies to dispense with the ser-

vices of the "butcher." He has become a

recognized institution on through trains,

and although he is sometimes a nuisance,

his services are a convenience.

The prevailing activity in the machinist

trades is developing the influence of the

Machinists' Union, an organization that

seeks to protect the interests of machin-

ists. Hitherto this union has exercised

little influence among railroad machinists,

but lately it has become quite aggressive.

The machinists of the Erie Railroad had

a conference with the officials lately, in

which they demanded an aidvance of 15

per cent, of wages and a variety of con-

cessions about the employment of appren-

tices. Considering the importance of their

work, the machinists have not, as a rule,

received justice in compensation for their

services.

Encouraging Future for Railroads.

The heavy orders fur new cars and

locomotives which have been placed in

the past two months and other orders

which were placed the first of the new
year are safe indications of our railway

progress and prosperity. Nearly every

railroad in the country is now, or soon

will be, on the- market for new additional

rolling stock. Orders for hundreds, and

even thousands, of cars are coming in

daily. The business of the railroads has

so increased during the past few months

that the present carrying capacity is in-

sufficient, and additional cars and locomo-

tives are necessary to move the traffic pre-

sented at the freight houses. ' Never be-

fore in the history of transportation has

the freight tonnage and passenger traffic

now handled by railroads been so heavy.

We are now on the crest, and the wave is

rising higher.

Nor is this era of business activity one

of boom nature, to fall off with a crash

into a panic, as did those of 1890, 1894 and

other former boom years. Then railway

track mileage was being rapidly extended,

and the ability to handle the traffic of the

country was largely in excess of and much
out of proportion to the traffic to be

moved. Now, however, railway projection

has temporarily ceased and traffic been

given a chance to catch up with carrying

capacity. This is evidenced by the almost

entire cession of track laying and our

largely increased exports during the past

twelve months. During the year 1900,

Texas, with a meagre 300 miles of new
track, leads her sister States of this great

republic in track laying; and our agricul-

tural, iron, steel, coal, chemical and other

industrial products have been railroaded

from all parts of this broad country to the

seaboard, where they have been exported

in quantities overbalancing our imports

from foreign countries by many millions

of dollars.

Railroad extension, without proffered

freight and passenger traffic to sustain it,

is as unjustifiable and unprofitable as a

large stage coach line through an unin-

habited country or an immeu'e steamship

line between two insignificant ports. The

magnitude of the line does not determine

its earning capacity; it is the business the

line is able to handle. If the freight and

passenger traffic presented to a railroad is

in excess of its handling facilities, the

road will make money by increasing pro-

portionately its carrying capacity ; but if

the carrying facilities be unreasonably in-

creased beyond those actually required,

the road will have tied up money from

which no return is had, and on which, if

the money be probably borrowed, interest

must be paid. This has been too often the

trouble with our roads in the past. Rail-

road extension is too often taken as posi-

tive indication of a road's prosperity. A
careful examination, however, will prove

that the more reliable measurement of a
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road's good and growing condition is its

orders for new locomotives and cars and

other additional facilities for moving

freight. The improved and still improv-

ing condition of our railroads has been

graphically shown to observing persons

by the numerous new cars and stackless,

rodless locomotives to be seen in so many
yards and trains during the past two

years.

Instead of extending our lines, wc arc

improving that which we now hold. The
old-fashioned single-track, heavy-grade,

curved, light-locomotive, short-train and

slow-speed railroad is passing away, and

is being supplanted by the modern double-

track, low-grade, powerful-locomotive,

long-train and high-speed railroad. Only

a few years ago European railroad man-

agers regarded lightly our railroad ability.

Now they are more impressed with it.

especially a^ American railroads have

demonstrated their ability to haul a ton of

freight a mile, or carry a passenger a like

distance for less money than the European

road can do it—and this in the face of the

fact that American railroad employes are

paid higher wages than their European

fellows, and bond and stock holders of

.-Vmerican roads will in the near future

receive larger dividends than do holders

of European road issues.

But back of it all and formmg the basis

of this great and still-growing railroad

prosperity is a fortunate and an unusual

combination of keen and brainy manage-

ment, ever-improving methods, healthy

condition of industrial and agricultural

pursuits, and the indispensable support of

intelligent and loyal employes.

Roads will undoubtedly have their usual

dull and busy seasons ; but at present

there is nothing in sight to indicate other

than a very profitable year for American

railroads.

Catch Examination Questions.

The examination of trainmen before

promoting them is becoming' general on

railroads, and the practice is followed for

the purpose of finding out if the candidate

for promotion has acquired sufficient

knowledge of the duties of the advanced

position to perform them properly. The
examinations are generally fairly con-

ducted, but now and again we hear of

catch questions being put to the candidate

which are very di'icreditable to those put-

ting them. The latest piece of stupidity

of this kind which we have heard of was
that of a fireman under examination for

promotion being asked. "What are the

side bearings of a locomotive?" An Amer-
ican locomotive has no side bearings, but

the person who put this question called the

expansion pads on the sides of the firebox

side bearings. We are very much mis-

taken if a man who made up a question of

this kind would be able to pass a genuine

examination concerning train mechanism.

Tricks of that kind are generally the re-

sult of ignorance trying to be smart.

Acetylene Qas.

The letters published in our correspon-

dence department telling about the highly

successful u-e of an acetylene gas head-

light on the Cincinnati, Hamilton & Day-

ton Railway, indicate that there is a proba-

bility that in the near future acetylene gas

may become a popular illuminant for loco-

motive headlights. That being the case,

it may be seasonable at present for us to

relate to our readers some points concern-

ing the history of acetylene gas.

Acetylene gas has been lauded beyond

rea-son by one set of people, who could

perceive no end of commercial possibili-

ties for the gas, and condemned passion-

ately by another set as a mi.xture too

treacherous and dangerous to be used near

human haunts or habitations. In the early

(lays of steam, the boilers used for gen-

erating steam were properly regarded as

very dangerous. This came about through

persons ignorant of the forces confined

within a boiler undertaking the work of

boiler making. When the discovery was
made that acetylene gas could be produced

from calcium carbide and water so cheaply

that it could be used to compete with oil

and electricity as an illuminant, a great

iiiany ignorant people proceeded to make
gas generators, and many serious acci-

dents happened of the kind that overtakes

the man who sits upon a safety valve.

Acetylene gas is a compound of hydro-

gen and carbon, having the composition

represented by the formula C= H;, or two

atoms of carbon united to two atoms of

hydrogen. It was discovered in 1836 by

Edward Davy, while carrying out very

exhaustive experiments with potassium

and carbon compounds. For many years

after it was first discovered various chem-

ists found different ways of producing

acetylene gas, but it was done as a sort

of scientific curiosity. It was too expen-

sive to be of any commercial value. The
first promising advance in the prepara-

tion of acetylene did not come till 1862,

when Wohler, a German chemist, by heat-

ing an alloy of calcium and zinc together

at a very high temperature produced cal-

cium carbide. Even then acetylene gas

had merely a scientific interest, for cal-

cium carbide was very expensive to make,

and the art remained stationary until 1892,

when Thomas L. Wilson, of Spray, N. C,
and Professor Moissan, of Paris, simul-

taneously di-covered a method of produc-

ing calcium carbide at low cost. Strangely

enough, both those investigators dis-

covered accidentally about the same time

that a very high heat generated by a

powerful electric arc in a mixture of lime

and carbon would produce calcium car-

bide.

Calcium carbide is a hard, brittle, red-

dish-brown substance of brilliant metallic

luster. When brought into contact with

water, the carbide liberates acetylene gas,

while ord'nary lime is deposited as re-

sid\ium. Onlv one pint of water is needed

to complete the reaction that converts I

pound of calcium carbide into gas, but

sufficient heat is generated by the chemi-

cal reaction to raise 8 pounds of water

about 90 degrees Fahr. Acetylene gas

ignites in the air at a temperature of about

900 degrees Fahr., which has caused many
accidents where care was not exercised

to keep down the temperature of the gas

under the process of generation.

Another need for care in the generation

of acetylene gas is in seeing that the pres-

sure is maintained not higher than about

15 pounds to the square inch. At that

pre.-sure the gas is perfectly safe, if not

mixed with air, and will not explode un-

der any circumstances. But when that

pressure is doubled it becomes e.xplosive,

and it is highly explosive when mixed

with air.

A variety of machines have been brought

out within the last two years designed for

the purpose of generating acetylene gas

under conditions of safety, and they are

likely to permit the gas to be used as a

luminant for such purposes as locomotive

headlights and for minor lighting plants.

The benefit to be derived from any

course of education is dependent largely

upon the attitude of the student. This is

especially true of college education.

It is well known that the student

who secures his education under dif-

ficulties derives generally more benefit

from the course than one who is furnished

with unlimited means. The young man
who is sent to college to graduate at the

expense of his parents cannot appreciate

his opportunity as well as he who pays his

expenses from his own earnings. Stu-

dents of correspondence schools are prin-

cipally young men who are supporting

themselves at day's work and studying

in spare time. They pay for their own

education, and while the expense is small

they wish to make every dollar count.

Consequently they pursue their studies

earnestly and even make rapid progress

in acquiring knowledge that will in due

season fit them for better positions.

Throttling.

A correspondent writing from Bridge-

port, Conn., and giving no name, writes

us on the well-worn topic of whether it is

best to run with a throttle wide open or

to have it partly closed. In a general way

it is better to run with the throttle wide

open, but there are circumstances where it

is not so economical as running with the

steam partly throttled. The matter must

to a great extent be left to the judgment

of the engineer. If an engine uses more

water when hooked up, say. to a cut-off at

6 inches, and the throttle wide open, than

she would do when working at, say, 8

inches with the steam partly throttled, it

is not good economy to run at the shorter

cut-off.

It used to be that steam engineers in-

sisted that as short as possible cut-off and

an open throttle was the most economical
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way to run an engine. Experienced engi-

neers of observing habits doubted the cor-

rectness of this, however, and a short time

ago their beHef that a full-open throttle

was not always the best way to work an

engine was corroborated by Chas. T. Por-

ter, one of the most accomplished steam

engineers in the world. He made a series

of careful tests, which convinced him that

under certain circumstances more steam

was used when a throttle was run wide

open than what happened when the steam

was partly throttled.

the engine to ride hard and prevent keep-

ing the wedges properly set up. Our ex-

perience with sheet-metal covers for driv-

ing boxes is that they catch and carry

dust, sand and cinders away from the oil

pocket, but onto the top of wedges and

shoes. Waste above and covering tops

of these exposed and important parts of

the locomotive is better. It should be

changed as soon as it gets dirty, without

disturbing the lower layer of wool that

feeds the journal itself.

The St. Louis Mirror.

One of the most handsome publications

which came out in connection with the

holiday season was the St. Louis Mirror.

The Mirror is a high-class weekly publi-

cation that discusses in a wonderfully able

and fearless fashion the leading questions

before the American public. It is entirely

independent in politics, but the sententious

narrowness of the ordinary independent

newspaper is conspicuously absent in its

make-up. It is never dull, but is always

amusing and aggressive without being

venomous. Its spicy comments on cur-

rent questions are a delight to read. The

Mirror is an irrepressible power in puri-

fying the municipal atmosphere of St.

Louis, and its influence ought to be potent

where good government is desired.

The Christmas number contains seventy-

six pages, beautifully illustrated, that con-

tain reading matter of wonderfully di-

verse character. There are editorial com-

ments on current topics, serious articles

on current questions, stories, poems and

no end of racy paragraphs. The annual

subscription for this admirable weekly

journal is only $2 a year. We know of

no publication where more value is re-

ceived for the sum named.

Oiling Wedges.

Fifteen years ago we wondered why im-

proved methods were not adopted to im-

prove the means provided for preventing

the delays that result from stuck wedges.

Yet in this year of grace we are moved

to exclaim : How many engineers have

had trouble with the poor oiling arrange-

ments on the top of wedges and shoes

!

They remind one of a hog trough with

both ends out. There is generally a little

corner chipped out of the top of driving

box next to wedge and shoe, and this is

often carried around the wings or projec-

tions on box, so that the oil is carefully

ditched off and carried down to the

ground via the frame, just as a farmer

would scheme to drain a muck swamp of

stagnant water.

Why would it not be better to tap a

good-sized hole through from oil pocket

on top of box to the wedge and shoe?

It would be under the waste, and not be

full of cinders half the time, as the pres-

ent endless trough is.

Wedges without oil soon cut and cause

Examination of Locomotive Engineers.

There is some agitation of the question

of government supervision of locomotive

engineers, either by State or national

authorities, in regard to the examination

as to knowledge and qualifications, and the

issuing of licenses similar to the plan fol-

lowed with marine engineers.

Will you kindly give your opinion on

this matter, as to its advantages and disad-

vantages (if through the columns of Loco-

motive Engineering it would interest your

readers ; unless you think that it would

open up a controversy and not produce

good arguments among your correspon-

dents) ? Geo. E. Eastman.

Saginazv. Mich.

[We are perfectly willing to have the

views of our readers on this subject, but

we entertain very decided opinions upon

it. There is no necessity for the State or

National Government to examine locomo-

tive engineers. The railroad companies

are perfectly competent to ascertain the

capability of men who are to be put in

charge of locomotives. The practice of

examining marine engineers has worked

all right, but the conditions are different

from those under which locomotive engi-

neers work. There are many small steam-

boat owners who would hire the cheapest

men to be found for engineers. Some own-

ers do not care anything about the safety

of a boat once they see her safely out of

port. These people led to the public de-

mand for the examination of marine offi-

cers, and the practice has worked well.

We can think of no benefit that would ac-

crue to the public by having locomotive

engineers subjected to examination by

others besides the agents of their own em-

ployers ; and we can readily conceive cir-

cumstances under which the power might

be abused.—Ed.]

The man who was great on the calcu-

lating of boiler strains was equally at

home in repairing a watch, in curing the

disorders of an antiquated sewing ma-

chine, in grinding up skates to prevent

falls, in relieving the pains of a water

back, in comforting boys who carried

bladeless knives and in fixing up the scis-

sors of the weaker sex.

A man of this kind is often looked up

to as an authority, especially in round-

house work ; but he is sometimes found

out at his proper value and made fun of

by the men he tried to impress by false

pretenses. When a mechanic was expected

to be a jack-of-all-trades he might escape

detection when he could do nothing well,

because he mixed with men who were not

skilled mechanics in any particular line.

The real skillful, self-respecting mechanic

reL=pects the ancient proverb, "Let the

shoemaker stick to his last," and, like the

sensible maker of brogans, keeps to the

tools of his trade.

Tlie Man Who can do Everything.

His pretention is to be a standing oracle.

Whenever any other mechanic has failed

to make an engine or boiler do its work

properly, he would step in and humiliate

those who had failed. He could fasten a

patch to a worn-out boiler and make be-

lieve that the candidate for the scrap heap

was equal in durability and strength to any

modern boilers built by men who had de-

parted from the old, venerable hand of

thumb of measuring strains and the forces

that resisted them.

A Prime Cause for Flat Wheels.

One of the principal, yet tardily recog-

nized causes for slid-flat wheels, is in-

sufficient or incompetent engine brakes.

Frequently the driver brakes leak off, be-

cause of dried-out piston packing leathers

or poor pipe connections, before the train

comes to a standstill. Happily the old.

faulty type of driving brake cylinder with

stuffing box and nut on the piston rod is

rapidly becoming obsolete. The push type

is a sensible successor ; and the remote lo-

cation away from the heat of the firebox

promises a freedom from dried leathers,

and consequently better holding brakes.

While many engine truck brakes are be-

ing applied, still they are not going on as

rapidly as conditions warrant. Too many

engines are now stretching the coupling

between the tender and first car and play-

ing sinker to the train's fish-line each time

a stop is made. This shirking of the en-

gine from doing its share of the work in

stopping, thereby requiring the cars to

overwork themselves, generally results in

slid-flat wheels under the cars. The ruined

wheels are removed, and search for the

cause is instituted. Strenuous effort is

made to saddle the blame on to something.

The triple valve is examined and cleaned.

The leverage is measured up and possibly

the braking power is reduced (if nothing

else can be discovered that looks like a

cause) until the brake on the car would

hardly hold back a strong, tugging mule.

All this with no thought or examination of

the engine ; or, if the engine attracts atten-

tion at all, it is only to the extent of hav-

ing its air gage and governor tested. Never

a thought is given to the absent truck

brake and incompetent driver brake.

Periods of wheel sliding will probably

be ever present with us in a greater or

lesser degree—sometimes serious and other

times scarcely annoying, like smallpox in

an Indian village. But the inspector who

seeks the real cause of slid-flat wheels, and
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not merely a hook to hang the blativ on,

will obtain a full confession, in many
cases, from an observance of the stretched

coupling between the locomotive tender

and the first car. A pressure gage, con-

nected to the driver brake cylinder so a

reading may be had at each application of

the brake, will also have a story to tell.

The inspector's report, when made, could

be fittingly headed, "Flat Wheels Due to

Insufficient and Incompetent Engine

Brakes;."

BOOK NOTICE.
'Questions and Answers from the Amer-

ican Machinist." Compiled by Frank

Richards. Published by American Ma-
chinist Press, New York. Price, $1.50.

This consists of 1,088 questions, with

their answers, culled from the many thou-

sands which have been asked and an-

swered during the existence of the Amer-

ican Machinist. These have been selected

as being of general interest and of per-

manent value. There are over 400 pages

in the book, which is bound in cloth, and

illustrations are used wherever necessary.

In a book of this kind it is not practical to

have a complete index, but a general classi-

fication by subject is given. There are

twenty-one of these, the first 157 ques-

tions pertaining to steam boilers and kin-

dred subjects, while the steam engine em-

braces questions from 158 to 272, inclusive.

To anyone interested in mechanics or ma-

chinery of almost any kind this will prove

as valuable aid as a work of reference as

it answers just the questions that other

men have aked—perhaps when they were

after just the information you desire. It

is a book every mechanic should have in

his bookcase.

Against White Signal Lights.

It is reported that the Legislative Board

of the Brotherhood of Locomotive Engi-

neers for Indiana has taken action in re-

gard to the use of white as the safety

color in switch lights, and with the inter-

locking signal and switch system.

Their objection takes the form of an

amendment to the statute, which will pro-

vide that white cannot be used for "Pro-

ceed—safely." Several serious accidents

have taken place, where the colored glass

was broken out, so that a white light was

shown to an approaching train, when the

switch was wrong, and they do not feel

that this system, which will allow an acci-

dent or defect in the colored glass to show

a clear signal, is safe.

This is just what has been known for

many years, and a great many progressive

railroad companies are now getting ready

to eliminate the fixed white light from the

code.

The yellow light is being substituted in

the code, and a rearrangement of colored

signals in regard to their meanings will

soon come into general use. Our Indiana

brethren are working towards a proper

solution of the question. If the law speci-

fies a white light for the safety color,

it should be changed, and no doubt

will be.

The Legislative Board will also ask

that it be made unlawful to back up a

locomotive any considerable distance, un-

less it is equipped with a pilot and head-

light on the rear end.

principle were carried out logically and

fairly, all the officials who were mentioned

for promotion would take their turn and

prove under examination that they under-

stood the mechanism and the duties they

would use in judging faults or failures of

men under them.

Officials Need Training.

In a letter which appeared in Rail-

way AND Locomotive Engineering last

month under the caption, "Some ideas

on Road Supervision," our correspondent

argues against officials with no knowledge

of this intricate train mechanism now in

use deciding on the proper discipline to be

inflicted when an accident happens where

such mechanism may or may not have

been properly operated. This is a subject

which ought to receive the most serious

attention of general managers when they

are promoting trainmasters and traveling

engineers who have immediate supervision

over trainmen. The influence which of-

fice men exercise upon superintendents and
others whose recommendations almost in-

variably decide selections for promotion

nearly always exclude the practical man
who has risen through the lines of brake-

men, conductors, firemen or engineer to

the position which strongly recommends
him for promotion. An office clerk, train

dispatcher or other man connected with

the operative department have 'he strong-

est influence behind them and they are

often excellent material for promotion

;

but before assuming positions of impor-

tance in train service they ought to un-

dergo technical training at least similar

to that which the most humble brakeman

must pass through before he is considered

competent for taking charge of a train.

There is too much tendency to assume,

because a young man has repeated for

years orders of superintendents and others

that he is capable of giving the orders to

trainmen on his own behalf. "A little

knowledge is a dangerous thing" is an

old adage, and it is never so dangerous

as when semi-trained officials are permit-

ted to assume the important duties of di-

recting train movements, and more espe-

cially the disciplining of trainmen who
have been connected with accidents or

protracted delays. To establish fairly

where the blame lies for many irregulari-

ties requires the soundest kind of judg-

ment backed by the knowledge that comes

only from long and varied experience.

The man who is deficient in this experi-

ence very often jumps at hasty conclusions

which are not warranted by the facts and

the grossest kind of injustice is frequently

inflicted upon efficient men through the ig-

norance of their immediate superiors.

These are the days of examinations for

testing the knowledge of trainmen respect-

ing the duties they will be required to

perform after being promoted. If the

Tonnage Rating on Canadian Pacific.

The subject which has excited the most

attention among railroad men during the

last year or two has been the tonnage rat-

ing of locomotives. All the railroad asso-

ciations and clubs have wrestled with the

subject, and it has been exhaustively dis-

cussed in the pages of the railroad press.

The conditions of operating different rail-

roads are so diverse that it seems impos-

sible to induce the different systems to

come to an agreement about some stand-

ard method of working out tonnage rat-

ing. There was so much diversity in the

methods of making reports on the old

car-mileage system that some roads were

able to show fictitious cheapness of oper-

ating as compared with others whose cost

for moving freight and passengers was de-

cidedly lower when analyzed from the an-

nual reports that give the unmistakable

evidence of operating expenses compared

with gross earnings. A properly devised

system of tonnage rating will stop the

methods of misrepresentation that could

always be worked out under the car-mile

plan.

We have probably read nearly every-

thing that has been published about ton-

nage rating of locomotives, and we think

that the plan outlined by Mr. Thomas
Tait. general manager of the Canadian

Pacific Railway, in a paper presented to

the New York Railroad Club last month,

covers the whole subject in a more com-

prehensive fashion than all that has pre-

viously been said or written about it. A
conspicuous feature about Mr. Tait's sys-

tem is its elasticity. It provides for al-

most all the variables that come up in the

movement of trains.

A dynamometer car was employed to

ascertain the hauling capacity of the dif-

ferent types of locomotives in freight-

train service. After a thorough investiga-

tion it was decided to adopt 2 tons of

contents of a car to I ton of tare or dead

weight in arranging the hauling capacity

of locomotives. A figured chart, based on

a graphic chart prepared by Mr. Mc-
Henry. of the Northern Pacific, has been

arranged for the use of yardmen and

others on the Canadian Pacific who are

responsible for making up trains of the

proper weight. This chart is based on

empty cars requiring 30 per cent, more
power to haul than loaded cars the con-

tents of which weigh twice as much as the

tare. This does not come out correctly

for every condition of train hauling, but it

is about as good a compromise as could be

devised, and the plan as worked out estab-

lishes an intelligent method of dealing
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with the vexed question of empties and

light loaded cars.

The main benefit derived from this

method of rating is that advantage is taken

of large-capacity cars, fully loaded, to in-

crease the tonnage of freight trains.

The full loading of engines in the di-

rection of the balance of tonnage is closely

supervised. Superintendents are debited

with the equivalent tonnage their engines

should take over the ruling grade on each

section, and are credited with what they

do take. They are only charged 90 per

cent, of full schedule load on fast freight

trains, such as provision, stock and com-

petitive merchandise trains ; 93 per cent,

on ordinary freight and 88 per cent, on

fast freight trains if rail is bad or tem-

perature between 10 degrees above to 20

degrees below zero, and 88 and 85 per

cent, lespectively if temperature, is colder

than 20 degrees below zero—and a special

rating is fixed by the master mechanic in

case of an engine in bad condition, just

out of shop, etc., or by the superintendent

during snow or wind storms, etc. A state-

ment for the twenty-four hours ended

midnight is made up and sent to the gen-

eral superintendent by first mail, showing

each freight train run in the direction of

balance of tonnage, between what stations,

number of engine, class of rating, schedule

load at that class of rating, tare, contents,

actual and equivalent tonnage and particu-

lars of any doubling or assisting. The per-

centage of total equivalent tonnage taken

over the ruling grade on each section to

total of loads which, according to schedule

and class of rating, should have been taken

over that ruling grade by the power on

that day is calculated, and the percentage

performance on the different sections

tabulated for comparison. If an engine

doubles or is assisted over the ruling

grade the superintendent is debited with

what the engine can take over the next

heaviest grade.

Good Point Scored by Compressed Air.

A distinguished consulting engineer

who has examined into the compressed-air

system for propelling street cars on the

Twenty-eighth and Twenty-ninth street

cross-town cars in New York city, re-

ports that he believes "that compressed-

air propulsion is as cheap as electric pro-

pulsion with overhead trolley, and cheaper

than electric propulsion with the under-

ground trolley or by storage battery."

During a recent tour through several

of the Middle States, we found that the

all-steel cab seats sold by Haggard &
Marcusson, Chicago, for two dollars each,

are becoming quite popular. An engineer

who runs a hard-riding ten-wheeler said

that the seat was the greatest luxury he

had enjoyed since he began running that

engine. We advise enginemen who wish

to ride comfortably to send for one of

these seats.

QUESTIONS ANSWERED.
Correspondents unshing to /lavc ques-

tions answered in t/iese columns stiould

send in their navies and addresses, not for
publication, butfor evidence of good faith.

We throw all anonymous letters into the

waste basket.

(8) W. M. M., Monett, Mo., writes:

If the eccentrics of an engine are badly

out on one side, will there be any more

strain on the eccentrics and rocking arms

on the lame side than there will be on the

other side? A.—Yes.

(9) J. R. D., Deposit, N. Y., writes:

I am building a small locomotive and

would like to have from 60 to 70 pounds

of steam on the boiler, would you please

tell me how thick our boiler iron should

be? A.—About j4-inch steel.

(10) Constant Reader, Waimahaka,

New Zealand, writes

:

Suppose that a firebox has on it a pres-

sure of 160 pounds per square inch, and

that the staybolts are 4 inches between

centers, what will be the strain on each

bolt? A.—There will be 16 square inches

held by each bolt, making 19,600 pounds

that the bolt will have to hold.

(11) T. E. G., Port Jervis, N. Y.,

writes

:

If pure air and foul air have the same

temperature when let into a room and

heat applied, which will become heated the

quicker? A.—That would depend on how

the heat was applied and on what the foul

air consisted of. If it were carbon dioxide

(C O2), it would tend to become the lower

stratum. Other gases would rise above

the pure air.

(12) C. W. D.. Green Bay, Wis.,

writes

:

Will you kindly inform me in regard

to the following questions : i. Is a loco-

motive with center line of cylinders paral-

lel to center line of driving axles, but 5

inches higher than center of axles, as

powerful as a locomotive whose center

line of cylinder is in line with center of

axles, considering that engines are other-

wise of the same dimensions? Will such

an engine be more slippery than a center-

line engine? What objections are there to

an engine so constructed? A.— i. We do

not think that there would be any percep-

tible difference. 2. What percentage of

heat is lost by a boiler having J^-inch

scale on its flues? A.—2. This question has

never been satisfactorily settled.

(13) M. A. B., Buffalo, N. Y., writes:

Gas engines may not be much in your

line, but there are a good many of them

used at water stations, so I have resolved

to ask you a question. Some friends of

mine who know more about engineering

were talking about gas engines the other

evening, and mention was several times

made about the Otto cycle. Now I want

to know what kind of a cycle it is. A.

—

The Otto cycle refers to the method of

generating power in a gas engine. The

cycle requires four strokes of the piston

for its completion. The first stroke, draws

in the charge of gas and air; the second

stroke compresses the charge ; during the

third stroke ignition takes place at the

dead point, followed by explosion of the

gaseous mixture and the expansion of the

products of combustion, and on the fourth

stroke the burnt ga'es are expelled from

the cylinder.

(14) J. J. O., St. Paul, says:

In the specifications of Chicago &
North Western engines, "North Western

type," Class D is mentioned; G. S. cyl.

vol., 4.89; H. S. cyl. vol., 318.8; H. S.

C. S., 65.18; also cylinder volume, 9.46.

Will you kindly inform me of the mean-

ing of these terms in specification or de-

scription? A.—These are the ratios be-

tween the different dimensions of the en-

gine in question. The volume of both

cylinders (C. V.) is given as 9.46 cubic

feet. The grate surface (G. S.) is 4.89

times this, or 46.25 square feet, or 4.89

square feet for every cubic foot of cylin-

der volume. Heating surface has 318.8

square feet for every cubic foot of cylin-

der volume. In the other comparisons the

healing surface (H. S.) is 65.18 times the

graie surface (G. S.). This is a method

often used in making comparisons, and

the cylinder volume is taken as the base,

for it must be filled with steam at each

stroke. Cut-off is of course disregarded

in this case. The figures given indicate

that a boiler with a grate of 4.89 square

feet and heating surface of 318.8 square

feet, will generate i cubic foot of steam

rapidly enough to supply the demands of

this engine.

Redeeming Unused Tickets.

NO TROUBLE IN OET.^INING .\ FULL SETTLE-

MENT FROM NEW YORK CENTRAL.

The ticket-redemption bureau in Grand

Central Station, New York, is a branch of

the New York Central's passenger de-

partment, and the business is conducted on

the systematic lines that characterize all

departments of this company's service. Ap-

plications for redemption of unused or

partly used tickets are received in person,

by mail and through ticket agents, and ad-

justments made as rapidly as circumstances

will allow. A ticket agent is authorized

to redeem a ticket sold at his office, bear-

ing no evidence of service of any kind, if

presented by the original purchaser within

thirty days from date of issue. In other

cases he is authorized to receive for re-

demption a ticket valid for passage over

the company's lines, issuing a receipt to

the applicant and forwarding the ticket to

the general passenger agent, who will settle

direct with the claimant. Applications re-

ceived by mail are acknowledged, and or-

dinary claims are immediately settled by

check or postage. Claims requiring in-

vestigation are looked into without delay,

and it rarely happens that they are more

than one week in course of adjustment.
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Air=Brake Department.

Heating Feed Water with Air Pump
Exhaust.

At the November meeting of the North-

West Railway Club the above captional

subject was discussed at considerable

length and to effective purpose. The gen-

eral opinion of speakers on the subject

seemed to indicate .that s^ibstantial bene-

fits were obtained by utilizing the air-

pump exhaust to heat the feed water, the

only doubtful feature being the possible

heating of the water above a temperature

at which the injectors would safely han-

dle it.

CONDUCTEO BY P. M. NELUS.

drawback to the utilization of the an

pump exhaust for heating the feeil water

seems to be the fear of the engineer that

the heating may be overdone, and the

water heated above the temperature that

the injector will handle it. thus necessitat-

ing cutting off and running for water. This

fear is a wholesome one, but may be al-

layed by extending the exhaust pipe to

the rear of the inside of the tank, instead

of close to the goose-neck of the injector.

With reasonable watchfulness and care

this over-heating may be avoided.

The belief, founded on experience with

Inasmuch that the constant exhausting

of the pump into the tank would overheat

the feed water and render the injector in-

operative, especially when the water is

low, auxiliary attachments or branch open-

ings become necessary. The best systen:

seems to be that in which, by turning a

valve, the exhaust steam may be diverted

to the stack, either through the smokebox
or the exhaust channels in the cylinder

saddles. Another meritorious attachment

is that whereby the exhaust of the pump
may go to the cylinders of the locomotive

when no live steam is being used

FIFTY-CAR TEST R.^CK, WESTINGHOUSE AIR-BRAKE COMPANY'S SHOPS, HAMILTON, CANADA.

Of the two systems generally employed,

that of exhausting directly into the feed

water seemed to have gained preference

by service results over the one where a

series of pipes or coils are laid in the bot-

tom of the tank or placed along the sides.

The alleged trouble due to oil from the

pump seems to have been fancied and

borrowed ; for roads using this direct-

exhaust system report that no trouble is

experienced with it. The surface-heater

system, where pipes or coils are placed in

the tank and the exhaust carried through

and to the atmosphere, seems to have been

abandoned in favor of the direct-exhaust

system.

Carefully conducted tests show that for

every 11 degrees the feed water heated,

there is i per cent, saving in fuel. The one

the device, that the back pressure on the

pump due to the obstructed exhaust w'as

inconsiderable and immaterial, was ex-

pressed to the meeting by Mr. F. B.

Farmer ; and coming from such an ob-

serving and experienced air-brake man.

should practically settle that question.

One year's service with the device has

proved, on a Northwestern road, that the

oil accompanying the exhaust steam from

the pump into the tank is not productive

of objectionable results. Pumps are not

flooded with oil nowadays as formerly

The oil supply is too limited for that.

What little oil does go into the water rides

on the surface and clings to the sides of

the tank, or passes unnoticed to the boiler.

where, instead of causing foaming, it

hinders formation of scale.

If the full and comprehensive discussion

of the subject before the club is a reliable

gage of its attitude toward the utilization

of the air-pump exhaust for feed water

heating, one may conclude that the system

possesses economies that justify its use;

and that the better system is the direct,

with auxiliary openings, whereby the ex-

haust may be diverted at will from the

tank to the atmosphere or to the locomo-

tive cvlinders.

No More Flat Wheels ?

.\ bill has been introduced in the Hous«
of Representatives prohibiting the c^pera-

tion of a street car having a flat wheel or

broken flange. A penalty of $100 per day

for each car so operated is fixed by the

act.
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Driver Brake for New Lehigh Valley

Engines.

The accompanying sketch of driver

brake for the new Lehigh Vailey engines

not only ilhistrates a well-designed and

highly-efficient brake, but reflects unusual

penetration and forethought on the part

of the designers. The brake is a truly

integral part of the engine, and not an

afterthought attachment, as has so gener-

ally been the case in past locomotive de-

sign.

In getting up new engines for the Le-

high the practice has recently been adopt-

ed to work in the driver brake along with

the rest of the machinery, instead of leav-

ing it until the last moment and sticking

it on in whatever room may be left. In

building up the frames, lugs or bosses

have been provided for all hanger pins,

and also for the shaft fulcrum. The
brake cylinders are securely fastened and

are located in a convenient place, remote

Out iiere in California, so far from our

Eastern brothers, we must get the longest

and best service we can out of all the air

appurtenances, and while our road is

equipped with all modern air-brake appli-

ances, even to the up-to-date high-speed

brake, and also that the Southern Pacific

Company was the first railroad to thor-

iiughly equip its freight cars with the auto-

matic air, the readers of this article will

readily understand that some of the earlier

D-8 valves have been in long and constant

service, and consequently require quite a

bit of overhauling. So we will start with

tlie brake valve as having seen several

years of hard service, and how we can re-

pair same at least cost.

In looking over the valve, we find the

rotary key has a great deal of play. The
hole in the cap is therefore bored out to

1^4 inches, and a bushing put in solid, then

liorcd and faced. A skim is taken over

the key stem to get that straightened out.

teen months ago we had to do this, and the

valve to-day is as good as new in this re-

spect. In case the square in the handle

is worn, allowing the key to have play,

this is also shimmed, and a piece tinned

to the key.

I tliink a valve gone over in this man-
ner will be in condition to do the duty

that the makers intended it should do. I

hope this description of our brake-valve

repair methods will be read by the many
repairers interested in this work, and that

they may receive it in the i-ame spirit that

)t IS written. Away out here by ourselves,

three thousand, miles from the manufac-

turer, and on heavy grades where air

brakes must be fully able to do their duty,

we have learned to give brakes the care

they she Id have. Experience has been

our teacher, and I believe our repair meth-

ods are good. Horace Crocker.

F'man A.-B. Rep., So. Pac. Co.

IVest Oakland. Cat.

MODEL llRIVi;]) 1:UAI<1-. FOR NEW LEHIGH V.\LLEV TEN'-WHEEL I'A >Si:.\ljER ENOIXES

from the firebox, where no trouble will

be experienced with packing leathers dry-

ing out.

Mr. S. Higgins. superintendent of mo-
tive power, and Mr. F. F. Gains, mechan-

ical engineer of the Lehigh Valley, are to

be congratiilated upon what we consider

one of the best designed driver brakes

ever applied to a locomotive.

CORRESPONDENCE.
Some Good Hints on Brake Valve

Repairs.
Editor:

In looking over the December number
of Locomotive Engineering, and espe-

cially the Air-Brake Department. I was

struck by the good advice given by Mr.

Alex. B. Brown as regards neglected

brake valves ; and while his article is above

criticism, at the same time there are quite

a number of. other things that should nave

been included. Being one of the many
men employed in this branch of work, and
trying to get best results out of least cost

for repairs, it is to the many repairmen

who have not, perhaps, done a great

amount of work on these same brake

valves (D-8) that I write this article.

and tlio.-c farts are as good as new again.

Then the rotary is faced, seat ground, and

the preliminary exhaust put to standard

size, 5-64 inch. When the bushing cham-
ber is worn badly, also equalizing piston

packing ring, we take bushing out. and a

strip of No. 27 tin is put around the bush-

ing, when it is pressed into place again.

The tin will close the bushing enough so

as to permit of boring to standard size, as

originally sent out by the Westinghouse

Air-Brake Company. The piston ring is

put in the bushing a little tight so as to

) erniit of grinding and filing where there

are any spots, as springing the ring into

place will always cause the two points

where cut to bear the hardest. With a

little filing and grinding, together with

putting the pii-ton in a press and closing

the ringway against the packing ring, your

equalizing piston is good as new.

The quadrant is next, in case the stops

are worn too low. The body of the valve

cap between "full release" and "running

position," also "lap" and "service," is

filled out. allowing the handle spring to

seat deeper in those spaces. In case the

stops proper are worn too badly, we have

had good results by putting in a stop and

tinning it to the valve body. Some four-

Concerning Retarding Force of Brakes.

Editor:

In the article of Thos. P. Whelan, in

the December issue, on "Retarding Force

of Brakes," I differ on his claim of cen-

trifugal force having anything to do with

lessening the coefficient of friction between

the brake shoe and wheel. His illustra-

tion of centrifugal force is quite correct

;

but it does not apply to brake shoe and

wheel, for the reason that the brake shoe

is not in motion.

Centrifugal force has nothing to do with

production of motion, being merely the re-

sistance which the body offers by its inertia

10 the operation of the centripetal force.

It does not act at right angles to the cen-

tripetal force, but in direct opposition to it.

So, when an emery wheel, driven at high

speed, bursts and the fragments are

thrown with great velocity, it is not the

centrifugal force that impels them through

the air, for that force (centrifugal)

existed only while the wheel was entire.

It was simply opposed to the force of co-

hesion, and in the moment of its triumph,

ceased ; and the fragments of wheel flew

off by virtue of the velocity they possessed

at the instant the wheel burst.

.A.ga;n. centrifugal force is not a real
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force urging bodies upward at the equa-

tor; the earth's surface is merely falling

away from a tangent. So it is with the

periphery of tlie car wheel. It is falling

away from a tangent which practically be-

gins at one end of the brake shoe and ends

at the other. Therefore the action of the

brake shoe on the wheel is not in the least

comparable to the mud clinging to a

wagon wheel. Because, in the case of the

mud, it must first have motion before it is

acted upon by the so-called centrifugal

force, and by its (the mud's) cohesion be-

comes a part of the wheel. Hence it is

thrown off when its inertia overcomes it^

adhesion to the wheel. This is not so

with the brake shoe, as its inertia is fixed

and does not vary, except as the power

applied may vary.

In conclusion. I will say, as Mr. Whelan

tions. While under high speed there is

not sutticient time for the surfaces of the

shoes and wheels to so firmly settle to-

gether.

The claims by some writers, that brakes

hold better when shoes and wheels are

heated, is in my opinion wrong, as I con-

tend the coefficient of friction is greatest

when temperature of shoe and wheel is

normal, excepting, however, the question

of speed. S. H. Dr.\per.

Nor. Pac. Ry.

Misiijuta, Mont.

indicate the number of cars with which

each tin was to be used, ought to spot

loose-fitting packing rings in triple pis-

tons. The extended portion is simply for

a handle. Robert H. Blackall.

Pittsburgh, Pa.

Device for Testing Cleaned Triple

Valves.
Editor:

The enclosed sketch (page 84) is one that

I consider worthy of illustration, and should

be considered as indispensable in the kit

Retarding Force of Brakes.

Editor:

Under this title in the December num-
ber of this journal Mr. Thos. P. Whelan,

of Bellcvue, Ohio, gives his explanation

as to the reason why the coefficient of

friction between the brake shoe and wheel

i^ less at high than at low speeds, and the

writer wishes to supplement the discus-

sion of the >ubject by a counteracting ad-

ditional e.xplanation.

With the kindest regard for Mr. Whe-
lan, I beg to differ with him in admitting

l.dl-V ,<: ETTIN'GEN S NEW MECHANICAL AIR-HKAKE CHAkT.

All moving parts assume their various positions upon movement of the brake valve handle to its several positions.

said, "That centrifugal force is always

present in circular or rotating motion"

;

hence its absence in the brake shoe, as that

has no motion—that is. relatively speak-

ing. And I am inclined to adhere to the

theory that the greater retarding force of

the brake shoes at slow speed is, aside

from the various kinds of material used

in brake shoes, due to the greater time al-

lowed for the roughness and minute pro-

jections to interlock more or less into each

other, thereby setting up a greater friction

by having to be continually lifted out of

the hollows and off the minute projec-

of an air-brake repairman. Most roads

clean and oil freight cylinders and triples,

and the work is not followed up with any

test to determine whether the brake will

appl}'. remain applied, and then release

properly in a long train.

This device furnishes a very good means

of testing the application :;nd release, espe-

cially the latter. I found it in use on the

Big Four. It is made of sheet tin and is

inserted between the hose coupling pack-

ing rings. The size of the hole should be

made to fit the number of cars to be tested.

Half a dozen such tins stamped so as to

"centrifugal force" to be the "power" or

"counteracting agent" which causes the

coefficient of friction between shoe and

wheel to be less at 60 than at miles an

hour, and which consequently causes the

train-retarding effect to be less in the

faster than in the slower speed.

The writer means to argue that in fast-

moving trains it is the presence of the

great momentum of the car in combination

with the lubricating effect of a very hot

shoe face in sliding contact with the swift-

ly passing face of a comparatively cold

wheel that decreases, and in slow-moving
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trains the absence of these opposing effects

that increases the coefficient of friction be-

tween the brake shoe and car wheel, and

that the effect of centrifugal force can in

no way figure in the solution of the prob-

lem.

Take for instance any certain car in a

face bearing, with many hundred pounds

pressure, against the swiftly gliding face

of a comparatively cold wheel, and the car

of 24,000 pounds weight and over, plung-

ing through the air at the rate of a mile

a minute maintaining this heated condi-

tion of the shoe face until the former's

INCH PUMP BORING BAR, BY BEI.L HARDY.

irain moving at the rate of only 6 miles an

hour and let the brakes be suddenly and

fully applied. The effect is quite a shock

or sudden jar to the car or person within,

because the great force witli which the

brake is applied so quickly overcomes the

slower momentum of the car; or, more
clearly, the braking force is so unneces-

sarily powerful in proportion to the mo-
mentum stored up in the moving car, and,

further, the cold brake shoe so closely

hugs the slowly revolving wheel, produc-

mg the most perfect means of retardation

to the rotation of the wheel, that it stops

it perhaps before it makes one complete

revolution and without producing any

appreciable amount of heat in the shoe.

Now let us consider this car to be in a

train moving at the rate of 60 miles an

hour, and let the brakes be suddenly and

fully applied, excepting quick action. No
appreciable jar is felt to the car or train,

as in this case the momentum of the car

is ten times greater than at the slower

speed, while the braking force remains

the same. Heat is proportional to friction,

and friction is proportional to pressure.

The writer wishes here to attempt to ac-

count for the decrease in the retarding

force of the brake when the car is mov-
ing at the higher rate of speed.

No sooner does the brake shoe get un-

der full pressure against the wheel than a

stream of sparks is seen to fly from the

edge of the shoe, indicating violent fric-

tion, which really means that the whole
rubbing face of it is melting hot. but it

does not have time to melt and drip away,

because the heat thus developed is rapidly

conducted away into the mass of the shoe,

and so we have, from the instant the

brake is fully applied, a burning hot shoe

momentum gives out and it finally comes

to rest.

Now, if it were a fact that no heat was
produced by the friction of shoe and

wheel, then the writer maintains we would

get the same coefiicient of resistance in

the fast train as in the slow one ; but

roll on the rail, it maintains the heat which

m itself decreases the resistance between

the shoe and wheel.

The great heat developed in the rubbing

surface of the shoe at the instant it is

forcibly applied offers a sort of lubricating

effect to its resistance or retarding effect

upon the wheel similar to what would be

the result if the entire face of the wheel

should suddenly become slightly greased

or tallowed and the shoe as suddenly be-

coming cold.

This friction-reducing or lubricating

effect of the heated she will strongly

demonstrate itself to any mechanic who
will carry out the following simple experi-

ment : Improvise a brake shoe, lever and

fulcrum and apply the apparatus to effec-

tively brake one of the two flywheels of a

10 horse-power or smaller gas or gasoline

engine by applying the shoe to the bottom

side of the wheel and prying over the

fulcrum, placed conveniently near, with

ihe lever, preferably an 8-foot length of

2 X 4-inch timber. While an assistant

holds the lever at "brakes off" run the

engine at full speed, then quickly break

the spark circuit or throw the valve gear

out so that the engine will run idle ; then

go to the lever and weight it down to a

predetermined pressure, say that of your

own weight, and note carefully the length

of time required for the engine to come to

a dead stop. Now exactly repeat the ex-

periment, but with first heating the shoe

m a fire to a dull red heat, and note the

greater length of time required to stop the

BORTNG BAR FOR pJ^-lNCH AIR PUMP.

owing to the fact that the shoe face be-

comes exceedingly hot, it offers a much
weaker resistance to the sliding wheel

face than it would if it remained cold. The
part played by the momentum of the car

in decreasing the coefficient of resistance

is simply that, by its forcing the wheel to

theengine with the same weight upon

lever.

A plausible explanation of what might

considerably lessen the retarding force of

the shoe is that the sparks flying from

the edge of the shoe indicate but a small

fraction of the amount of volatilization
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which actually takes place between the

bhoe and wheel, by reason of sufficient air

being carried to them by the rapidly pass-

ing rough face of the wheel, and the

myriads of particles which loosen and

volatilize before they have time to pass

out from under the shoe tend to cushion

Its bearing against the wheel, and even if

volatilization did not take place between

the shoe and wheel, the air carried under

the shoe by the wheel's rough face would,

in consequence of the terrific heat, become

^uddenly expanded, and thus tend to

cushion the shoe's bearing against the

wheel.

When Mr. Whelan refers us to the

illustration furnished by the wagon wheel

passing over the muddy road, he seems to

have forgotten that the brake shoe, which

neither revolves nor rotates, is no more

affected upon by centrifugal force than

would a shoe which was lying loosely

upon the floor of the car ; while the mud

Mud on Wagon Wheel Illustration

not Applicable.

Editor

:

In the December issue of your paper,

Thos. P. Whelan has an article. "Retard-

(3) The co-efiicient is independent of ve-

locity, although static friction (friction of

rest) is greater than the friction of mo-

tion. (4) The interposition of an un-

guent (such as oil, lard, tallow, etc.) dim-

ing Force of Brakes," in which he brings inishes the friction very considerably.

'^\ X
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and air, and apply them to engine. After

engine had made one trip the engineer's

report invariably would be "Top head of

air pump leaks." The repair man would

gather up the necessary tools to stop leak

and proceed to do the work over again

which should have been done in the shop,

sometimes, although seldom, breaking cyl-

The slide A is made of 3 x j4-inch iron

with ends drawn to most convenient size for

bending around uprights D D. This slide

has hole in center large enough to slip

down over reversing-valve cap, thus pre-

serving equilibrium.

There is no more time consumed in ap-

plying and removing this apparatus than

there is with the hooks, and a saving of

time is accomplished by having top head

free from leaks. E. O. Palmer.

HornclUviUc. N. Y.

SLING FOR AIR PUMPS.

inder head bolt or rupturing gasket, at

any rate doing unnecessary work.

As "necessity is the mother of inven-

tion" and it became necessary to provide

some way to stop these repairs on newly

overhauled pumps. I concluded to try the

arrangement of which I enclose a sketch.

Not being employed in air-brake depart-

ment at present, I cannot give the meas-

urements throughout as I would like.

Would further state that the arrangement

illustrated differs somewhat from that

used at St. Albans, but for all practical

purposes is the same.

C is made of a'A x ^kj inch iron with

ends drawn out to about i inch diameter

and welded at most convenient place, the

original size being left long enough so that

uprights D D will clear steam cylinder.

The band B is made of 2 x 5^ inch iron

with ends drawn to Yt, inch diameter and

threaded, which threads were cut before

band was bent. The radius of this band

is large enough to take in center piece of

pump directly below steam cylinder. This

band is readily removed after pump is in

position on boiler by sliding around to

one side. It is not necessary that the

nuts E E should be tightened only with

finger.?.

QUESTIONS AND ANSWERS
On Air Brake Subjects.

(g) B. J. E.. Leavenworth. Kan.,

a'iks

:

In double-heading which engine should

handle the brakes, and why? A.—The

first or leading engine, because the engi-

neer is in a better position to see ahead.

He should also answer all signals, do the

principal starting, and, in general, lead in

all operations.

(10) C. J. McE., Springfield, Mass.,

writes

:

Will a brake release quicker without

the retainer than with it? I mean with the

TO TEST CLE.\NED TRIPLE VALVE.

retainer handle turned down. A.—-The

pressure will discharge from the brake

cylinder a little more freely at the exhaust

port of the triple than through the retain-

ing pipe and valve. The pipe and elbows

offer a little resistance to the passage of

the air.

(11) O. M. R.. Indianapolis, Ind.,

asks

:

Where is the smallest passageway in the

train-pipe exhaust of the F-6 (1892 model)

brake valve—in the angle fitting or in the

seat of the end of the equalizing piston

stem? A.—The discharge of air is re-

stricted a very little in the angle fitting.

A test once made on a long freight train

and with heavy reduction in train-pipe

pressure gave 24?4 seconds without the

fitting and 35 i-S seconds with the fitting.

(12) W. McK., New York city, writes

:

If my air pump heats up. what do you

think about my putting water in through

the suction to cool it off? A.—Don't do

it. You are likely to injure or ruin the

pump by the rapid cooling down and

washing the oil off the cylinder walls and

piston. Find the cause of heating, and

remedy it if you can ; but don't suck water

into the cylinder. Ease off the pump, and

use a little good valve oil on the piston

rod and in the air cylinder. Don't shut

down completely while pump is hot.

(13) F. McC. J., Albany, N. Y., writes:

Would one big main reservoir. 40,000

cubic inches capacity be better thafn two

separate 20,000 reservoirs? If so, why?
A.—No. The advantage lies with the two

smaller reservoirs coupled together. In

this arrangement the pump can deliver

into one reservoir where moisture and oil

may be deposited, allowing the pressure to

pass into the second reservoir cleaner and

cooler for use of the train. The longer

the connecting pipe between the two reser-

voirs the dryer and cooler will be the air

delivered to the brake valve.

(14) .\. P. P., Inwood, New York city,

writes :

Please say which was in fairly general

use in 1880. straight air or automatic"-'

Was it then being put on switchers and

freight cars? If not, when? A.—Straight

air was yet in service on a number of

switching engines in 1880, but automatic

air was generally in use at that time on

passenger cars and was coming rapidly

into use on freight cars. Straight air was

never much used on freight cars, only a

few in the West, mostly narrow-gage cars,

and on few. if any, in the East.

(15) R. E. J., Jamaica, L. I., writes:

Why do air-brake hose freeze in cold

weather? On a real cold morning I can

hardly bend the hose enough to couple

or uncouple ; on a warm or rainy day the

hose are as limber as a rubber band. Why
is this? A.—The ducking or canvas in

the hose, unless well covered at the ends

and all over the surface with a good coat

of rubber, will absorb moisture in damp
and rainy weather and freeze hard when

the weather turns cold. Moisture is more

readily taken up by hose whose outer rub-

ber surface is checked and cracked. These

are the hose you will find freeze stiffer

.•\gain, rubber naturally stiffens with cold

DETAILS OF BORING BAR.

and limbers up with heat ; but the absorp-

tion of moisture causes the hardest freez-

ing and most trouble.

(16) L. C. L., Chicago, 111., writes:

We are having constant trouble with ihe

tank brake sticking on a class of engines

equipped with 12 x 33-inch auxiliary reser-

voirs, and lo-inch cylinders on driver
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brake and 12 x 33-inch auxiliary and 8-

inch cylinder on tank. Old style plain

triples on all brakes. The-e triples and

cylinders were all overheauled and tested

on rack before being placed on the en-

gines. Driver brakes work O. K. Tank

brakes hang on with light engine or train.

A.—Your tanks are equipped with im-

proper auxiliary- reservoirs. The 8-inch

cylinder should have a 10 x 24-inch reser-

voir. The 12 X 33-inch belongs to the 10-

inch cylinder. Change the reservoir on

your tanks from 12 x 33-inch to 10 x 24-

inch and your trouble will disappear. As
it is now, your tender cylinder sets with

too high a pressure, and consequently

hangs on and is difficult to release.

(17) V. G., Jacksonville, Fla.. writes:

The plain triple valve on engine for

driver cam brakes takes four times as

long to exhaust ofif as brake on tender

with plain triple, or on all coaches with

(luick-action triples, although I have thor-

oughly cleaned this driver and tender

triple. Its exhaust commences same time

as exhaust of other triples commence, but

draws the exhaust out to about four times

the length of the other exhausts. The plug

handle is in straight horizontal position,

or I would say that was the cause. Shoes

are properly adjusted and pistons have

not too much travel. A.—Possibly the

leverage of your driver brake is so high

that you can't adjust your piston travel

very short without making your brake

shoes drag on the wheels when released.

.Again, the brake cylinders may not be

properly lubricated with the right kind

of grea.^e or oil. You may have a com-

bination of the two.

I 18) W. R. L., Jersey City. X. J..

writes

:

About a year ago we took off some

new semaphore air gages because they

didn't register right. We put on some

duplex gages in their places, but after

three months I tested them and found

them out worse than the semaphore.

Why is it that you have to test an air

gage about ten times as often as a steam

gage? A.—The semaphore gage, having

about three or four times the movement

for a pound as the ordinary duplex gage,

gives the alarm quicker when the gage is

out of register; and many thoughtless per-

sons, therefore, jump to the conclusion

that the semaphore gets out of register

more easily. Careful repairmen are begin-

ning to find, however, that the old duplex

gets badly out. but doesn'. show it because

the movement per pound is so much nar-

rower. Tests show some old gages to be

out 12 and 15 pounds and still running;

while 5 pounds would put the semaphore

off the engine. The sudden variation of

pressures to which the air gage is subject-

ed makes it more difficult to keep in reg-

ister than a steam gage whose hand moves

much slower in response to change in

pressure.

(19) W. C. W., Minneapolis. Minn.,

writes

:

Please explain the true meaning of "ex-

cess pressure." With main reservoir at

90 and train line at 70 we say that we

have 20 pounds excess. At the same time,

of course, the auxiliary has 70. Now, if

we empty our train pipe in service appli-

cation, do we have 90 pounds "excess

pressure" ? A.—No. "Excess pressure"

is simply a higher main reservoir pressure

used to effectively reinforce the train pipe

pressure and enable it to break the dead-

lock, due to equal pressures existing on

opposite sides of the triple valve piston

when brakes are partially or just fully ap-

plied. If train pipe and auxiliary reser-

voirs are charged to 70 pounds and the

main reservoir has 90 pounds, the "ex-

cess pressure" is 20 pounds. If brakes are

partially applied—say train pipe and auxil-

iary reservoirs are equalized at 60 pounds,

and main reservoir has 90 pounds—we

Independence of the Compressed Air

Motor.

The net conclusion to be drawn from a

report of a term's operation of compressed-

air street cars in New York city is that

the system is gradually and surely becom-

ing cheaper, highly efficient and widely

comprehensive. The absolute independ-

ence of the compressed-air car from cen-

tral station and its ability to go every-

where add to its advantages over other

systems. Aside from the cost of com-

pressing the air, the system is almost as

cheap and free as the omnibus, having the

advantage of higher speeds.

North-West Railway Club.

At the January meeting of the club, held

at the Hotel Ryan, St. Paul, January i6th

the resignation of President E. A. Wil-

_
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N«w Bearings of Heald Qrinder.

An improved form of bearings adopted

by the American twist drill grinder built

by L. S. Heald & Son, Barre, Mass.. is

shown in the cut below. The machine

was formerly constructed with a long

taper bearing having the pulley at the

small end, and to adjust for wear the

arbor was drawn into the bearing by ad-

justing screw outside the pulley. In the

new construction, as will be seen in the

cut, the arbor is turned with a sufficiently

steep taper at the end which carries the

principal wheel ; this taper journal run-

ning in a babbitted bearing.

The arbor is then turned straight for

the fit of the driving pulley and then

smaller for the other end, on which is a

snugly fitted sleeve with the outside made

of a similar taper to the one forming the

take-up for all gear, and with the belt

pulley in the center between the bearings

makes a finely running and durable ma-

chine.

Tlie method of mounting the emery

wheel does not appear in the cut. The

wheel consists of a ring of emery S'/i

inches in diameter with a 6-inch hole, and

is threaded into the wheel chuck by the

use of a ring of soft metal. Therefore

no central web with nut and washer is re-

quired, which are often in the way when

the wheel is partly worn back. A safety

chuck is thus provided and the entire

wheel may be used up in service. The

thin emery wheel on the outer end is fur-

nished when desired, and is found very

convenient for thinning the points of

drills when they are worn back and the

center becomes thicker.

HEALD S NEW GRINDING HEAD.

Other journal of the arbor, and this car-

ries on its outer end a thin and light emery

wheel when desired, as shown in the cut.

The sleeve is adjusted by the central

screw tapped into the end of the arbor and

is screwed by a small headless screw at

the side. This adjustment, as will be

seen, provides for the fit of both journals

and for the end thrust. The bearings are

provided at the outer ends with oil chan-

nels and at the inner ends with suitable

self-closing dust-proof oil covers, so that

the lubrication of the entire journal ser-

vice is assured.

The two bearings adjustable towards

each other is a better construction than

the old style, for it was found that in ad-

justing the old-style machine the ends

would wear much faster than the center

of the bearing, and therefore when tak-

ing up the wear the arbor was made too

tight in the center to run well before all

the looseness was taken up at the ends.

The present construction gives perfect

Accidents in Michigan.

Through the courtesy of Mr. Chas. S.

Osborn, railroad commissioner of the

State of Michigan, we have received ad-

vance copy of an abstract of his twenty-

eighth annual report. What will interest

our readers more than any other part of

the report is that relating to accidents,

which we publish below

:

Warrant for separation of grades and

for the adoption of all reasonable methods

that will reduce the hazard ot operating

railroads is found, if in no other place, in

the appalling record of killed and injured

in Michigan and in the country gener-

ally.

The record of killed and injured in

Michigan for the last year shows painful

increase. This, increase is due largely to

the growth in volume of railroad traffic

requiring the movement of large numbers

of additional trains and necessitating in

turn a great increase in the number em-

ployed. The more trains that are moved,

the greater the danger to both the public

and railroad employes. While this ex-

plains the increase, it in a greater degree

emphasizes the necessity for painstaking

effort and acute watchfulness, to the end

that the dangers of railroading may be re-

duced to a minimum. At the same time

that life and limb are being protected,

property is being saved.

This department is giving, and will con-

tinue to give, first attention to this im-

portant work.

During the year i8gg there were 793

persons killed or injured by accidents on

railroads in this State, which is an in-

crease of 197 as compared with the pre-

vious year.

The causes of such accidents were as

follows: Collisions, 11; coupling cars, 138;

derailments, 59; falling from trains, 57;

getting on and off trains, 40; highway

crossings, 88; miscellaneous, 228; trespas-

sers on tracks and trains, 172.

Of this number 194 were killed as com-

pared with 132 in 1898, and 599 were in-

jured as against 464 in 1898.

Of the number killed, 2 were passengers,

54 were employes, and 138 were neither

employes nor passengers, but are reported

as "others," being presumably persons

who were in no way connected with the

railroad.

Of the number injured, 61 were passen-

gers, 371 were employes and 167 were

"others."

Of the total increase in the number of

persons killed and injured, 40 were pas-

sengers and S3 were employes, which in-

crease is not greater proportionately than

the increase in the amount of business

done and the number of persons employed,

while the remaining loi, or more than

one-half the total increase, was caused by

accidents to persons who were neither pas-

sengers nor employes, and, aside from

those who were killed or injured at high-

way or street crossings, were in a ma-

jority of cases trespassers upon the prop-

erty of the railroad companies and per-

sons who had no right or business there.

In this connection it is recommended

that such legislation be enacted as will

prevent, if possible, the use by the public

of the right of way and tracks of railroad

companies as public thoroughfares. This

should be specially prohibited in the large

towns and cities where the railroad yards

are located. These yards, on account of

the number of tracks and the great num-

ber of moving engines and trains, are very

dangerous, even to experienced employes,

who by the very nature of their business

are trained to be constantly alert and on

the lookout for engines and trains. But

for inexperienced persons, and especially

if such persons be deaf or infirm, they are

particularly dangerous, and such legisla-

tion should be enacted as will prohibit all

persons from passing through such yards,

except such as are called there in the per-

formance of their duties.
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Cooke Locomotive (or Coahuila and
Pacific.

The mogul locomotive here shuvvii 1^

one of a group recently built by the

Cooke Locomotive & Machine Company,
of Paterson, N. J., for the Coahuila & Pa-

cific Railroad.

The cylinders are 19 x 26, and the total

weight of the engine is 133,000 pounds,

115,000 of which rest on the driving

wheels. The driving wheel-base is 16 feet

7 inches, the total being 24 feet 7 inches.

The driving wheels are 62 inches diam-

eter, the centers being of cast iron. The
driving axle journals are S'/s inches diam

eter by li inches long. The engine truck

journals are 6x9 15-16 inches. The boiler

is the wagon-top variety, radial stays, with

deep firebox. The working pressure is

180 pounds. There are 261 2-inch tubes.

pot as we would for hardening, only using

nothing but granulated charcoal for pack-

ing; being sure that the annealing pot is

of such size that the work will not come
within an inch of the sides. Place several

test wires down through the center of the

piece, allowing it to project an inch or so

above the top of the cover. Carefully seal

the cover with fireclay
;
place in the fire

and allow it to heat gradually. When we
think it is heated through, draw one of

the wires with a long pair of tongs. If it

is red the entire length, we note the time;

if not red, we wait from fifteen minutes to

one-half hour and draw another, and so

continue doing until we draw one that is

red hot. Then allow the fire to run for

one to five or six hours, according to size

of the piece; work i inch or under will

properly anneal, as a rule, in one hour.

ing or hammering the bar or block is still

in the steel. It has had no opportunity to

get out, but by removing part of stock the

strain will be in a great measure removed

by the annealing heat and greatly lessen

the liability of cracking when the piece is

hardened. To properly harden steel, we
must thoroughly understand annealing.

As tool steel comes from the mill the

outside is not in a condition to harden.

The surface is decarbonized by the action

of the oxygen in the air on the carbon in

the steel ; so this surface should be re-

moved to a depth sufficient to insure hard-

ening. This depends on the size of the

steel bars. One-inch and under are sel-

dom decarbonized more than 1-32 inch

;

so that removing that amount of stock

generally insures hardening. As the bars

get larger, this surface becomes deeper.

lOKE I.lH O.MOTIVE. (dAHlllA S P.VCIFIC R.^ILW.W.

II feet II 7-16 inches long. The heating

surface is 1,773.25 square feet, and the

grate area is 17.41 square feet. The en-

gine is furnished with the most approved

appliances for operating and for the com-

fort of the enginemen.

Preparation of Steel, and Points 011

Hardening.

BY E. R. MARKH..\M.

To harden properly, the steel must be

in a proper condition to harden. As the bar

comes from the rolls or hammer in the

mills, it is full of strains, which should be

removed by careful annealing. If we are

to make a tool that has the center cut out.

as in the case of a milling machine cutter,

punch press die or similar tool, it is best

to remove part of the stock, leaving the

hole somewhat smaller than finish size. We
should also rough all scale on outside of

the piece, and anneal by packing in a box or

Time of heating larger pieces takes longer.

Some brands of steel have to be heated

longer than others. This is a matter of

experiment at first, unless we understand

our steel. When our work has run the

proper length of time, we shut off our fire.

If it is a gas or oil fire, we simply shut

off the supply of fuel, closing the oven

tightly, and allow our work to cool off

with the oven. The slower it cools the

better. If we are using a coal or charcoal

fire, we should cover the pots well with

coals and bury the whole mass with hot

ashes ; shut the oven as tightly as possible

and let cool. The longer time steel is in

cooling to a black heat the more perfect

the annealing.

It is possible to obtain most brands of

steel annealed in the bar. This is all right

so far as softness is concerned, but does

not help us much when we come to harden

the piece, as the strain occasioned by roll-

Stock 3 inches and over should have at

least % inch removed from each surface.

If the steel is to be forged to shape,

great care should be exercised in heating.

It should not be overheated, neither should

it be hammered when it is not hot enough.

I have seen as much steel injured by being

hammered when it was not heated to forg*

ing heat as I have seen ruined by over-

heating. A forging heat is much higher

than a heat for hardening the same piece

of steel.

If in working out the impression of a

die or similar tool it should by accident

be gotten too large in any one spot, do not

under any circumstances pein in or in any

manner clo-e when the steel is cold. Al-

ways heat to a proper forging heat, then

we can safely close it without injury to the

steel.

I prefer, when it is possible, to pack-

harden all my work ; but there are times
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when we cannot take the time, and there

are many shops where there is no oven to

heat work in for this method of hardening,

so a few lines on open-fire hardening may
not be amiss, although I shall treat mostly

on the method of pack-hardening.

If we are to use a fire with power or

forced draft or blast of any kind, we
should build a good high fire, so as to have

our work up away from the air or blast

inlet. The blast wrongly used is account-

able for many scaled and cracked pieces

of work. We should get the fuel—pre-

sumably charcoal—properly burned or

heated to a red heat before putting our

work in, as we can get a much more uni-

form heat than if we attempt to heat our

work in an uneven fire. Do not use the

blast any more than is necessary while

the work is in the fire, and then only

gently ; but we must keep a live fire, and

heat our work as rapidly as we can; and

we must heat evenly, so as not to keep our

5 = D .015 + D
Notation,

D = Diam. of Cyl

t=Thickness
5 =Diam. to t

Most steelmakers instruct the user to

heat to a cherry red or a low cherry red.

There are different kinds of cherries ; they

have different shades of red. and different

brands of steel require different cherry-

red heats. We must xperiment with our

steel and find the proper heat for the par-

ticular brand we are using. This can be

determined by breaking a hardened piece

and examining the fracture. If we have

heated properly the grain will be fine,

close and compact ; if not, it will be coarse.

This test is very essential if we wish to

become proficient in the handling of steel

in fire.

If in heating we accidentally heat hotter

than a good hardening heat, but not hot

enough to burn, do not dip in the bath.

Lay the piece to one side and allow it to

cool down to a black, when it may be

placed in the fire and reheated to the

proper heat and hardened. It may take a

little longer, but not so long as to make

Fig. 7

"n

Cross Section

for 8"CyIinder.

Fig. 5

Dunbar's p.\cking rings.

work expo.-ed to the action of the air,

thereby removing the carbon from the face

or surface of our work. Before dipping

in the bath, we must be sure of an even

heat all over and all through our piece, as

a large piece of steel unevenly heated is

almost sure to crack when put in the bath.

Make sure there are no corners hotter

than the rest of the piece, or that there are

no dark spots in it. If the center is not

as hot as the surface, it can readily be

seen there will be a dark look when held

between the eye and the lignt.

The amount of heat necessary depends

on the size of the piece, the work it is to

do and on the kind, or make, of the steel.

A small piece will harden at a lower heat

than a large one. A piece with teeth or

similar projections that the liquid in the

bath can readily get at hardens at a lower

heat than a solid ; and where we wish a

piece extremely hard, we heat hotter than

we otherwise would.

a new piece. When work MS overheated,

never allow it to cool down to the proper

heat and dip. as the center is still too hot

to go into the bath.

If there are holes in the work we wish

to harden, that are not necessary to harden

inside of, such as screw holes in punch-

press dies or hole in counterbore for in-

serted pilot, it is well to plug them up with

fireclay before putting into the fire. If it

is necessary to harden inside of hole which

does not pass away through a piece, dip.

if possible, with the hole up, so that steam

can escape and not crack the piece.

When our work is sufficiently cool in

the bath, remove and hold over the fire or

plur.ge in boiling water, so as to remove

the strain that has been placed in the piece

by heating and hardening.

The points to carefully watch are even

heat, strains, the nature of the bath, prop-

erly dipping, being careful that steam does

not blow the contents of the bath from

the work or crack and recess where it can-

not escape. We should also study the sub-

ject of steel, its nature and peculiarities.

Piston Packing.

BY J. H. DUNBAR.

The several enquiries in the air-brake

department of Locomotive Engineering

for September, in regard to packing rings

for air pumps, is an evidence that there is

room for improvement in that line, and

the writer embraces the opportimity to

show the defects of present practice and

the merits of others.

Figs. I and 2 of the accompanying

illustrations are cross sections for a

five and forty inch piston respectively,

and are proportioned from the formula

above them, viz. : the thickness of the

ring is .03 times the diameter of the cylin-

der, or say 1-32 inch thick for each inch

that it is in diameter, and the allow-

ance for spring is .015 times the diameter

of the cylinder plus its diameter, or take

lialf the thickness of the ring and add it to

the diameter. The tendency is to make
rings narrower, say -34 '"ch for locomotive

cylinders, then stepping down by quarters

and eighths for smaller diameters. I be-

lieve the above to be up to the present

snap ring practice.

Referring again to Figs, i and 2, it will

be seen that 1-16 inch worn off the 40-

inch ring does not amount to much com-

pared to a like amount off the 5-inch ring,

and there is no question but the same will

be worn off each ring in the same time,

under like circumstances. Nor is this all

the difference, the small ring hammers it-

self narrower and the groove wider, as

shown in Fig. 3. The same thing occurs

with all such rings, but to a less degree in

larger sizes. To make a good job the

groove should be faced each time a new
ring is put in, except in case the ring

breaks soon after being put in.

The reader's attention is now called to

packing rings that have some new features

and shown in Figs 4 to 7 inclusive.

It is obvious that when a ring makes a

joint with the groove as at e and with the

cylinder at / as shown in Fig. 7, there will

be no mixing of the low with the high

pressure past the piston, and that is the

first and only duty a packing ring has to

perform. To support the ring in that

position, I recess one side and put in a

steel spring having hooks on the ends as

in 'Fig. 4 and concaved on the side, giv-

ing the ring both a radial and side pres-

sure. The arrows show the direction of

the spring on the ring. Fig. S is a hori-

zontal section on line c d of Fig. 4, show-

ing the ring to be cut in three sections,

allowing it to be made a desirable thick-

ness. The spring is first sprung into the

groove, then the ring pushed in beside it,

piece at a time, and when all are in it is

practically a snap ring, but having the ad-

vantage of wearing several times as long

without blowing or breaking, nor does the

groove have to be faced when a new ring
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is put in, and. furthermore, the ring does

not wear the cyhnder big at the ends. I

do not know of any better proof that the

steam or air gets under the rings, than

that the cylinder gets worn most where the

pressure is greatest. We would not ex-

pect a cylinder head to be tight if the nuts

were only screwed up on the studs with

the fingers, and yet the head would be

tighter between the end of the cylinder

and nuts than a ring ought to be in its

groove. The influence of the air or other

pressure producing medium, to "set" out

the ring to the cylinder, may be controlled

to a very large extent by making a thick

ring and keeping it to one side of the

groove as in Fig 7. The pressure be-

tween the ring and groove, and conse-

quently the friction, will be three times as

much with a ring |4 inch thick, as one 'A

inch, while the radial pressure is the same

m each case, thus reducing the frictional

resistance of the piston to motion, and

the ring and cylinder wear. The force

of the spring on the ring is inconsiderable,

compared with the steam and other pres-

sures now used, its only duty is to keep

the ring in position to receive them.

A Compressed=-Air Locomotive.

We show with this a compressed-air

locomotive recently shipped to the Ord-

nance Department of the government at

lona Island, N. Y.. by the H. K. Porter

Company, of Pittsburgh, Pa.

It is believed to be the largest motor of

the kind yet built, having cylinders 12 by

16 inches, four 30-inch driving wheels, a

wheel base of 6 feet and a working weight

of 40.000 pounds.

The tanks are 40 inches in diameter

and contain 200 cubic feet of air for a

working pressure of 750 pounds. The en-

gine has air brakes on all drivers.

Steam Turbines.

Nearly every reader of the history of

inventions knows that an elementary form

of steam engine was described in a treatise

written by Hero, a philosopher ot Alexan-

dria, who lived 130 B. C. In a paper sub-

mitted to the last meeting of the American

Society of Mechanical Engineers by Pro-

fessor Thurston, of Sibley College, Ithaca.

the statement is made that towards' the

close of the nineteenth century the nearest

approach to a perfect steam engine has

been made by reversion to an ancient type

and by the reproduction, in refined form
and proportions, of the Greek idea of the

steam engine. Branca in 1629 proposed a

steam turbine which was a modification of

Hero's reaction wheel, and his form was
adopted by modern hydraulic engineers

;

but it is only recently that the engine be-

gan to be seriously considered by engi-

neers as a practical form of heat motor.

Within the last twenty-five years both the

Hero and Branca forms of turbine have

been extensively introduced into the

United States without attracting attention.

It has been applied largely for cream

separators, making from 6,000 to 8,000

revolutions per minute, and is remarkably

efficient and economical for dairy and

other forms of machinery. The work of

Parsons, who a few years ago built the

famous steamer "Turbinia," which at-

tained a speed of about 40 miles an hour,

brought the possibilities of the turbine into

prominence, and it has come to seriously

compete with reciprocating engines where

high speed is desirable.

The steam turbine of Parsons is an en-

gine consisting of two series of cylindrical

turbines arranged symmetrically right and

left of a central steam inlet, the exhaust

taking place at the ends. Oil is forced

through the bearings by a pump. While

driving the torpedo boat this engine de-

veloped 2.100 horse-power, about as much
as two heavy locomotives, with machinery

weighing, with water in the boilers, 22

tons.

The Dow turbine is another extraordin-

ary steam motor. It is said to have at-

tained a speed of 35.000 revolutions per

may be said, generally speaking, that the

larger the scale on which the engines are

made, the simpler is the construction, the

higher the steam efficiency and the lower

the speed of rotation.

In his conclusions Professor Thurston

in a general way sustains the claims made

by the designers of steam turbines.

The Philadelphia Pneumatic Tool Com-

pany. Stephen Girard Building, Philadel-

phia, Pa., report a large increase in busi-

ness for the month of November over the

preceding months. Their pneumatic ham-

mers are establishing for themselves a

very enviable reputation as evidenced by

the duplicate orders received from some

of the largest manufacturing concerns in

the United States. Recent improvements

in their long-stroke riveting hammer have

given very satisfactory results and they

report a large number of orders booked

ahead. In one day in November they

shipped eleven of these long-stroke ham-

mers besides the shipment of other tools.

The use of compressed air for foundry
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minute, and has worked regularly at 25,000

revolutions, using 45 pounds of steam per

horse-power. Some of these motors

weigh less than 3 pounds per horse-power

developed.

The advantages claimed by Mr. Parsons

for the steam turbine for marine purposes

are increase of speed, of steam economy,

of carrying power of vessel, of facilities

for navigating shallow waters, of stability

of vessel, and of safety to machinery for

war purposes. It is also certain to reduce

the weight of machinery, initial cost,

space occupied by machinery, cost of at-

tendance on machinery and the cost of

maintaining the machinery. Besides these

the vibration will be materially reduced,

as also the weight of propellers and shaft-

ing.

Experience with this motor leads Mr.

Parsons to assert that the application of

the steam-turbine principle to fast ships in

general, including passenger vessels, At-

lantic liners and ships of war, would ap-

pear to present no special difficulties. It

work has been largely increased by the

sand rammers recently put upon the mar-

ket by this company, not only as a labor-

saving device, but in doing better and

more uniform work. A large number of

these tools have been sold and have met

with flattering success, as shown by the

increasing number of orders being re-

ceived. This company state that owing

to their inability to fill orders, 'they are

making arangements to further increase

their capacity and shall, in the near future,

be able to fill all orders promptly. Mr
Robert T. Mickle, M. E.. formerly with

the Kensington Engine Works, Limited.

Philadelphia. Pa., has been elected vice-

president of the company to fill the vacan-

cy caused by the resignation of Mr. Geo.

W. Borton.

Uncle Sam's Heavy Export Trade.

The export trade of the United States

requires about 20 per cent, of the world's

seagoing tonnage in foreign trade.
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Schenectady Consolidation for Cape
Government Railways.

The consolidation enguie here shown is

one of a lot recently built by the Schenec-

tady Locomotive Works for the Cape

Government. This is a narrow-gage en-

gine. Following are the leading dimen-

sions and particulars

:

Gage—3 feet 6 inches.

Fuel—Bituminous coal.

Weight in working order— 115,450

pounds.

Weight on drivers—101,670 pounds.

Wheel-base—Driving, 14 feet 6 inches;

rigid, 14 feet 6 inches; total, 21 feet 8

inches.

Diameter of cylinders— 18'-2 inches.

Stroke of piston—24 inches.

Horizontal thickness of piston—5.';^

inches.

Diameter of piston rod

—

3]4 inches.

Kind of piston packing—Cast-iron rings.

—Main, 7J4 inches; I., F. and B., 7 inches

diameter by S'A inches.

Diameter and length of main crank pin

journals—5V2 inches diameter by S'/i

inches.

Diameter and length of side rod crank

pin journals—Inter., 5x4 inches; F., 4!^

X 3 inches ; B., 4I4 x 4 inches.

Engine truck—Kind, Two-wheel, with

cast-steel swing bol.ster; journals, 5 inches

diameter by 8J/2 inches.

Diameter of engine truck wheels—285^

inches.

Kind of engine truck wheels—Standard,

wrought-iron spoke center, with 3^ x s%-
inch tire.

Boiler, style—Straight.

Outside diameter of first ring—6oJ4

inches.

Working pressure—180 pounds.

Material of barrel and outside of fire-

box—Coatesville steel.

inches; length over tube sheets, I5i}i

inches.

Firebrick supported on angle irons.

Heating surface—Tubes, 1,280.7 square

feet; firebox, 126.6 square feet; total,

1.407.3 square feet.

Grate surface—26.03 square feet.

Grate, style—Rocking, with drop plates.

Ash-pan, style—Hopper.

Exhaust pipes—Single.

Exhaust nozzles

—

4%, aVz, 454 inches

diameter.

Smokestack, inside diameter—16 and 14

inches.

Smokestack, top above rail—12 feet 10

inches.

Boiler supplied by two Gresham & Cra-

ven's No. 8 injectors. Cape pattern.

Tender:

Weight, empty—36,020 1 ounds.

Wheels, number—Eight.

Wheel, diameter

—

zyA inches.
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Kind of piston rod packing—Jerome

metallic.

Size of steam ports—16 x 1^4 inches.

Size of exhaust ports—16 x 2j/^ inches.

Size of bridges— i inch.

Kind of slide valves—Richardson bal-

anced.

Greatest travel of slide valves—5 inches.

Outside lap of slide valves— i inch.

Inside lap of slide valves—Line and line.

Lead of valves in full gear—Line and

line.

Kind of valve stem packing—Jerome
metallic.

Diameter of driving wheels outside of

tire—-48 inches.

Material of driving wheel centers—Cast

steel.

Tire held by—Shrinkage and set-screws.

Driving-box material—Cast steel.

Diameter and length of driving journals

Thickness of plates in barrel and outside

of firebox—54, % and Yz inch.

Horizontal seams—Butt joint, sextuple

riveted, with welt strips inside and outside.

Circumferential seams—Double riveted.

Firebox, length— loi inches.

Firebox, width—28'/$ inches.

Firebox, depth—65J4 inches F., 5354

inches B.

Firebox, material—Copper.

Firebox, plates, thickness—Sides, ^
inch ; back, Yz inch ; crown, Y2 inch ; tube

sheet, Ys and 9-16 inch.

Firebox, water space—Front, 2ii^ inches

;

sides, 354 and 5 inches; back, 2^ inches.

Firebox, crown staying—Radial stays, i

inch diameter.

Firebox, staybolts—Copper, i inch diam-

eter.

Tubes—Material, charcoal iron. No. 13

B. W. G. ; number, 196; diameter, 2

Journals, diameter and length—4^
inches diameter by 9 inches.

Wheel-base— 14 feet 5 inches.

Tender frame— Steel plate and chan-

nels.

Tender trucks—Four-wheel, channel

iron, center bearing side bearings on back

truck.

Water capacity—3,600 United States

gallons.

Coal capacity

—

6Y2 tons.

Total wheel-base of engine and tender

—

46 feet.

Steam brake on two pairs of drivers.

Automatic vacuum brake on tender and

for train.

One "Ramsbottom" 3-inch safety valve.

Magnesia sectional lagging on boiler and

on cylinders.

Gresham & Craven's patent steam sand-

ing gear.
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Nalhan & Co. No. 8 double sight feed

cylinder lubricator.

One 3-inch and one 4-inch Star chime

whistle No. 3.

Running a Branch Train.

"There's more in imagination than most

of us will allow," remarked the traveling

engineer as he sat down in Uncle Billy's

house the other evening. "Don't know as

you'd deny it, but lots of men would."

"What's wrong now, Mac—any more
reil smokestacks?"

"No; might just as well have been,

though. You know Tom Barney? Well,

I ^ent him over on the Dogtown branch

last month with one of the old 'A' en-

gines. Pretty fair engines they are, too

—

imly a trifle small for trains nowadays.

He's pulling five cars, stopping at every

crossroad; climbs Punkat Hill, which is

a 50-foot grade, and making pretty good
time, too."

"Well, what's the trouble then—where

does the imagination come in ?"

"It hasn't come in yet, but it will next

week. Why? Because he's coming back

on the main line then, and he won't be

able to do a thing with that engine then.

He'll think he can't get over the road un-

less he has one of the new 'D's.'

"Now, the run isn't a bit harder, if as

hard as that Dogtown local, and yet I'll

bet he can't make time with the '57' to

save his neck. He wouldn't see anything

but new Class D's, and the old one

wouldn't do a thing."

"Guess you know Barney," says Uncle

Billy. "Speaking about knowing men
makes me think of an old chap I got ac-

quainted with years ago, when I took out

engines for the Rhode Island works.

"I'd just taken seven to an Ohio road

and got them set up ready for a trial. That

night one of the old engineers happened

along and we walked around the engines,

looking' em over.

" "Pretty nice lot of engines,' says he,

'but they won't all of 'em do well.' I be-

gan to get hot, but I kept quiet.

" 'Now, this one,' says he, pointing to

No. 7, 'will do fine
;
you'll never have any

trouble with her. But No. 8 there will

turn your hair gray, unless you get away
quick. She'll heat up—specially the ec-

centrics—and give trouble generally. No.

9 will do well, but not as well as 7; but

No. 10 isn't going to steam for a cent, and

you'll have her front end open and nozzles

out more'n a dozen times.' And so on

through the seven.

"Then I was madder'n a hatter. I al-

most wanted to scrap right there ; but I

contented my?elf by calling him an old

fool (under my breath; he was bigger'n I

am) and going home to supper.

"Well, as a matter of fact, it turned out

just as he said—the very engines he named
gave just the trouble he said they would,

and I had no end of grief, while the others

ran as smoothly as possible.

"I wondered how the old man knew.

so I laid for him one night, and says I

:

'See here, Mr. Man, are you a clairvoyant,

or what are you?'
" 'No,' says he, "I ain't no seventh son

of a son of a gun, nor nuthin of the kind

;

but I knew what those engines would do,

just because I kneiv who was going to

run 'em.' And, say, there's more in that

than most of us will admit. Course, they

isn't so much where they pool the engines

;

but the old man knew that the work de-

pended on the men as much as anything

else."

"Judge, I'll take it all back; and I want
to drop the case. That man never shot

at me."

Western " Winging."

A cowboy had been arrested on com-
plaint of a brakeman who claimed the

formtr had shot at him with intent to

kill. In his defense before the magis-

trate, the cowboy testified that he and a

fellow ranchman had attempted to steal a

short ride on the brakeman's train to the

cattle ranch a few miles distant. Antici-

l)ating possible discovery and consequent

ejectment, the two chums had prearranged

a signal, the firing of a revolver in the air,

to be given by the man put off. Thus the

other cowboy would learn of the eject-

ment of his chum, get ofif and they would
trudge together to the ranch. This, the

cowboy claimed, was what had happened.

The brakeman. a recently imported ten-

derfooted Easterner, and not yet thor-

oughly in touch with things wild. Western
and wooly, seemed disinclined to credit

the cowboy's testimony.

"Brakeman," demanded the magistrate,

looking over his spectacles, "did you hear

the bullet whistle past your head?"

"No, Your Honor, I heard no bullet

:

but I'm satisfied just the same that he

shot at me."

Then to the defendant : "Cowpuncher,

did you try to wing this gafter?"

"No, Your Honor, I didn't; and if the

court will just step outside a minute I

will prove that I was merely tippin' the

signal to my pard."

Outside they went, and the cowboy,

holding a two-cent postage stamp between

the forefinger and thumb of his left hand

at arm's lengtli, shot off, with a revolver,

in two rapid successive shots, opposite

swinging corners of Uncle Sam's sticker.

The brakeman stood thunderstruck at the

exhibition.

The cowboy continued the exhibition by

placing on the side of the frame building,

a fresh postage stamp, held at the corners

by four small tacks drawn from an old

cigar-bnx lid. Then he borrowed the

magistrate's gold watch, the inside of the

back case of which he used as a mirror,

stepped off six paces, turned, placing his

back to the building, pointed the revolver

over his shoulder and with quick suc-

cessive shots drove the four tacks out of

sight. As the stamp fluttered to the

ground, the brakeman's eyeballs were pop-

ping with excitement. Advancing to the

magistrate he said

:

Wliere Car Riding is Free.

Boma is the cap'tal of the Congo Free

State. It is 50 miles from the mouth of

the river. Fifteen yeai-s ago Poma was
nothing but a rocky hill, at the base of

which stretched a great marsh, the prolific

source of tropical fevers. A great change

has been wrought in the appearance and

conditii n of Boma. .-X number of long

streets have been built over the hill. This

height has been dug down and leveled, so

that it is no longer difficult to reach it

from the bank of the river. The marshes

have been drained, beautiful little parks

now flourish and the Boma of to-day is a

smiling, flourishing town. Piers extend

out into the river and vessels from Europe

tie up at these iron structures and dis-

charge their cargoes directly into the little

cars that are pulled by small steam engines

along the main street of Boma.
The peculiarity of this steam tramway is

that it makes no charge to anyone who de-

sires to ride on it. The entire populace of

Boma may travel betw'een the town and
the river without paying a cent. Passen-

ger trains, however, run only four times a

day. The man on the street corner who
desires to hail a train must sometimes find

it a rather long time to wait.

Though the passenger service is so in-

frequent the trains are running about all

the time ; for Boma is a very busy place,

and Royal avenue through which the tram-

way runs is lined with stores. The cars

carry goods from the steamers to the

shops of Royal avenue or palm oil and

other native proflucts down to the wharves.

At times, however, when several days

have elapsed after the arrival of a steamer,

there may be no freightage business, but

the tramway is as busy as ever, for then

big loads of dirt are hauled from one part

of Royal avenue to another in the still un-

completed work of leveling the town.

Driving Wheels.

The career of the driving wheel has had

its ups and downs with a vengeance. Be-

ginning with Treyithick's 4-foot 6-inch

drivers, we see the size drop to 30 inches

in 1831, and then go up like a sky-rocket

to 10 feet in 1838.

This engine, by the way, was one of the

freakiest of freaks. It had the boiler on

one frame with carriage wheels, and the

driving wheels, cylinders, valve gear, etc.,

were on a separate frame. How the de-

signer expected to get adhesion, unless by

carrying a dead load over the drivers, is

a mystery. At any rate, it was a complete

failure.

Then drivers commenced to come down
to a reasonable size ; but they went up

again later, only to drop back as men
learned that it took cylinders and steam to

make an engine go, as well as drivers.
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Personal Department.
Mr. W. C. Franz has been appointed

trainmaster of the Toledo & Ohio Cen-

tral at Bucyrus, O.

Mr. G. VV. Guess has been appointed

purchasing agent of the Waycross Air

Line at Waycross, Ga.

Mr. J. T. Harris has been appointed su-

perintendent of the Calvert, Waco & Bra-

zos Valley at Marlin, Texas.

Mr. J. S. Brown has been appointed

traveling engineer of the Franklin division

of the Lake Shore & Michigan Southern.

Mr. John J. Cotter has been appointed

trainmaster of the Wabash at Decatur,

111., succeeding Mr. J. A. Swigert, re-

signed.

Mr. J. A. Hansgen, master mechanic at

Findlay, O.. on the Findlay, Fort Wayne
& Western, has resigned to accept a posi-

tion with the Wabash.

Mr. Carl Hagan, general foreman of

the Wheeling & Lake Erie, has been pro-

moted to master car builder, with head-

quarters at Cleveland, O.

Mr. C. B. Hutchinson has been" ap-

pointed division master mechanic at Lyn-

donville, Vt., on the Boston & Maine, vice

Mr. L. C. Todd, promoted.

Mr. H. B. Brown, traveling engineer of

the Baltimore & Ohio, has been promoted
to the position of master mechanic of the

shops at Chicago Junction, Ohio.

Mr. J. H. Milton, general car foreman

of the Rio Grande Western, has resigned

to accept a similar position on the Colo-

rado & Southern at Denver, Colo.

Mr. R. V. Miller, trainmaster of the

Kansas City, Ft. Scott & Memphis at Ft.

Scott, Kan., has been appointed district

superintendent at Kansas City, Mo.

Mr. M. E. Wells, machine shop fore-

man at McCook. Neb., for the Burlington

& Missouri River, has been transferred to

Alliance, Neb., as general foreman.

Mr. T. M. Price has been appointed

master mechanic of the Findlay, Fort

Wayne & Western at Findlay, Ohio, suc-

ceeding Mr. H. A. Hansgen, resigned.

Mr. J. H. Glover, division superinten-

dent of the Baltimore & Ohio at Chicago

Junction, O., has been transferred to Con-
nellsville. Pa., in place of Mr. J. S. Nor-
ris.

Mr. G. H. Olmstead, trainmaster of the

Oregon Short Line at Lima, Mont., has

been appointed superintendent of the Mon-
tana division, with headquarters at Poca-
tello, Idaho.

Mr. J. S. Norris, late superintendent of

the Baltimore & Ohio at Connellsville, Pa.,

has been appointed general manager of the

Baltimore & Lehigh, with office at Balti-

more, Md.

Mr. E. M. Lake, master mechanic of

the Gulf & Ship Island, informs us that

his headquarters are at Gulfport, Miss.,

instead of Saratoga, as reported in the

January issue.

Mr. R. G. Curtis has been appointed as-

sistant superintendent of the Air-Line

Northampton division of the New York,

New Haven & Hartford, with office at

Westfield, Mass.

Mr. S. W. Miller, assistant master me-
chanic of the Pennsylvania at Indianapolis,

Ind., has been appointed master mechanic

at Indianapolis, in place of Mr. Wm.
Swanston, retired.

Mr. Geo. W. Spencer, trainmaster of the

Baltimore & Ohio at Garrett, Ind., has

been appointed acting superintendent at

Chicago Junction, O., vice Mr. J. H.

Glover, transferred.

Mr. Jos. H. Williamson, of the Viennot

Advertising Agency, has found it neces-

sary to move his New York office from

127 Duane street to Room 719, Temple

Court, 5 Beekman street.

Mr. T. R. Browne, master mechanic of

the Juniata shops of the Pennsylvania at

Alton, Pa., has resigned to accept a posi-

tion with the Westinghouse Air Brake

Company at Wilmerding, Pa.

Mr. J. C. McCullough has been appointed

trainmaster and road foreman of engines

of the Marietta Division of the Pittsburg,

Cleveland, Cincinnati & St. Louis Railway

with headquarters at Marietta.

Mr. J. E. Marlin has been appointed

assistant superintendent of the Hartford

division of the New York, New Haven &
Hartford, with office at Hartford, Conn.,

vice Edward Curtis, deceased.

The position of division master me-
chanic on the Chicago & Alton at Bloom-

ington. 111., has been abolished. Mr. V.

B. Lang has been appointed assistant

superintendent of motive power.

Mr. H. G. Farrar, trainmaster of the

Birmingham division of the Southern

Railway at Birmingham, Ala., has been

transferred to Columbus, Miss., succeed-

ing Mr. W. J. Francis, resigned.

Mr. J. A. Droege has been appointed

superintendent of the Pennsylvania & New
York division of the Lehigh Valley, vice

Mr. O. O. Esser, resigned on account of

ill health ; headquarters at Sayre, Pa.

Mr. John W. Fogg has been appointed

traveling engineer of the Chicago Ter-

minal Transfer. Mr. Fogg was for sev-

eral years locomotive engineer on one of

the suburban passenger trains of this road.

Mr. A. C. Hone, superintendent of mo-
tive power and rolling stock of the Evans-

ville & Terre Haute, has been promoted

to superintendent, with office at Evans-

ville, Ind., vice Mr. W. M. Corbett, re-

signed.

Mr. J. S. Turner, master mechanic of

the Fitchburg division of the Boston &
Maine, has resigned to accept the position

of superintendent of motive power of the

Toledo, St. Louis & Western at Frank-

fort, Ky.

Mr. F. H. McGee, master mechanic of

the Seaboard Air Line at Americus, Ga.,

has been appointed superintendent of mo-
tive power, with headquarters at Ports-

mouth, Va., succeeding Mr. W. T. Reed,

resigned.

Mr. W. H. Holbrook has been appointed

assistant road foreman of engines of the

Pittsburg, Cleveland, Cincinnati & St.

Louis Railway, with headquarters at Pitts-

burg, vice J. C. McCullough who has been

promoted.

Mr. J. H. Evans, foreman of the Sea-

board Air Line shops at Montgomery,
Ala., has been appointed master mechanic

of the Fourth division, with office at

Americus, Ga., succeeding Mr. F. H. Mc-
Gee, promoted.

Mr. E. M. J. Duchesnay, who for years

has been superintendent of the Pacific divi-

sion of the Canadian Pacific Railway, has

been appointed superintendent of the

Cuban Railway in succession to the late

Frank P. Brothers.

The following trainmasters have been

appointed on the Chesapeake & Ohio: Mr.

D. C. Ogg, at Richmond, Va. ; Mr. George

Wright, of the Piedmont & Washington

districts, at Charlottesville, Va., and Mr.

W. A. Witt, at Clifton Forge, Va.

Mr. H. A. Kennedy, resident engineer

of the Great Northern at West Superior,

Wis., has been appointed superintendent

of the Kalispell division, with headquarters

at Kalispell, Mont., succeeding Mr. P. F.

Connelly, assigned to other duties.

Mr. Louis C. Todd, division master me-

chanic of the Boston & Maine at Lyndon-

ville, Vt., has been appointed master me-

chanic of the Fitchburg division, with

headquarters at Charlestown, Mass., suc-

ceeding Mr. J. S. Turner, resigned.

Mr. W. J. McLeish has been appointed

superintendent of motive power and roll-

ing stock of the Evansville & Terre Haute,

Evansville & Indianapolis and Evansville

Belt Railway, vice Mr. A. C. Hone, pro-

moted ; headquarters at Evansville, Ind.

The position of general superintendent

of the Illinois Central has been abolished,

and Mr. A. W. Sullivan, who held that

position, has been appointed assistant sec-

ond vice-president, vice Mr. J. F. Wal-

lace, promoted to assistant general man-

ager.
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IT TRIUMPHS

IN AN EMERGENCY.

On roads where the pooHng system is

in vogue, there are emergencies that try

the hearts of the stoutest engineers. The

wear of valve and running gear is great

because some engineer has wanted to

make an oil record by using just enough

to get over the road. The engineer that

comes after him must make up for the

deficiency or be troubled with squeaky

valves, hot pins, hot boxes, and delay

reports. In such an emergency try Dix-

on's Pure Flake Graphite. It will triumph

when all oils utterly fail.

An engineer writes us : "The samples

of Dixon's Pure Flake Graphite came to

hand and reached me in a very appropriate

time, as we had just received fifteen new

Baldwin Consolidation engines and I was

lucky enough to get one of them to break

in. We run in 'chain gang' and do not

have regular engines, only a few days to

break them in when new or out of back

shop. Had a hot main pin and two driv-

ing boxes, valves and packing were also

giving me considerable trouble and had to

use about one-half gallon of cylinder oil

through lubricator on a trip of 86 miles to

keep valves and cylinders from groaning.

I used the fine, graphite on rod cup with

plunger feeder, and coarse in driving

boxes and for oiling valves. I mixed the

coarse package in one-half gallon of cyl-

inder oil and poured on top of driv-

ing boxes and oiled valves through

cups. Driving boxes never run hot after

first application of graphite, and I could

make the trip with just half the amount

of oil I had been using through valves,

and engine would go up hills much easier

than before using the graphite. The main

pin was a chronic case, but the patient be-

gan to improve as soon as I began the use

of graphite, and in two trips run perfectly

cold."

Samples and interesting pamphlet will

be sent free of charge by the

Jossph Dixon Crucible Co.,

JERSEY CITY, N. J.

Mr. John Howard, master mechanic of

the New York Central & Hudson River

at New Durham, N. J., has been promoted

to division superintendent of motive power

of the Pennsylvania division at Corning,

N. Y., succeeding Mr. Geo. Thompson,

resigned.

Mr. John H. Goodyear, assistant gen-

eral superintendent of the Buffalo & Sus-

quehanna at Austin, Pa., has accepted

the position of chief clerk to super-

intendent of the Buffalo division of the

Delaware, Lackawanna & Western at Buf-

falo, N. Y.

Mr. W. O. Thompson, secretary of the

Traveling Engineers' Association, lately

with the Hancock Inspirator Company, has

been appointed road foreman of engines

for the Toledo, St. Louis & Western Rail-

road Company, with headquarters at

Frankfort, Ind.

Mr. E. A. Williams, mechanical, super-

intendent of the Minneapolis, St. Paul &
Sault Ste. Marie at Minneapolis, has re-

signed to accept the position of superinten-

dent of motive power of the Canadian Pa-

cific at Montreal, succeeding Mr. R. At-

kinson, resigned.

Mr. H. G. Bowles, superintendent of

the Monongahela division of the Baltimore

& Ohio, has resigned, and the jurisdiction

of Mr. A. M. Lane, superintendent of the

West Virginia & Pittsburg division, has

been extended over the Monongahela and

Fairmont terminals, with headquarters at

Fairmont, W. Va.

Mr. David Brown, master mechanic of

the Delaware, Lackawanna & Western at

Scranton, Pa., has been promoted to the

position of assistant superintendent of

motive power and machinery. Mr. Brown
has been in the employ of the Lackawanna

for many years and is thoroughly com-

petent to fill his new office.

At the January meeting of the Central

Railway Club, held at Buffalo, Mr. G. W.
West, superintendent of motive power of

the New York, Ontario & Western, was

elected president. Mr. West is past presi-

dent of the New York Railroad Club, and

is third vice-president of the American

Railway Master Mechanics' Association.

Mr. Wm. A. Buckbee, for the past three

years traveling engineer on the Western

division of the Boston & Albany, has re-

signed to accept a similar position with

the Schenectady Locomotive Works. Mr.

Buckbee is a bright young man, full of

push and energy, and holds a patent on

the Buckbee nozzle for compound engines.

Mr. D. A. Sulier has been appointed

road foreman of engines on the Santa Fe

route, covering the territory between

Dodge City. Kan., and Denver, Colo., and

Raton, N. M., with headquarters at La

Junta, Colo. Mr. Sulier entered the ser-

vice of this company at the age of six-

teen, and was promoted to engineer when

nineteen.

Mr. F. W. Johnstone, superintendent of

motive power of the Mexican Central

Railway, is interesting himself very much
in the method of smokeless firing de-

scribed in Locomotive Engineering two

years ago. He is negotiating with the

Burlington, Cedar Rapids & Northern

officials for the services of an expert fire-

man to teach his firemen how to perforin

their work properly.

The following appointments as superin-

tendents and assistant superintendent took

effect February i, 1901, on the New York,

New Haven & Hartford Railroad : On
the Shore Ljne division, J. V. A. Trum-

bull, superintendent; C. C. Elwell, assist-

ant superintendent. Air Line (Northampton

division), W. A. Waterbury, superinten-

dent. New Haven terminal, P. E. Bow-

man, superintendent.

The business ability of railway man-

agers appears to be thoroughly appreci-

ated by the British Government. Last

summer Mr. Harrison, of the London &
North Western Railway, was appointed a

member of the War Hospitals Commission

and now Mr. George S. Gibbs, general

manager of the North Eastern Railway,

has been made a member of a committee

appointed by the Secretary of War to in-

vestigate the methods of doing business

in the War Office.

President and General Manager Wick-

ersham, of the Atlanta & West Point and

Western, of Alabama, announces that the

offices of superintendent, assistant super-

intendent, paymaster, assistant engineer

and assistant special agent have been abol-

ished. Mr. George F. Huggans, hereto-

fore superintendent, has been appointed

consulting engineer, with headquarters at

Montgomery, Ala. Mr. D. C. Bachelor,

assistant superintendent, has been appoint-

ed trainmaster, with office at Montgomery,

and Mr. A. G. Edwards has been appoint-

ed chief train dispatcher at the same point.

Mr. J. W. Reynolds, superintendent of

the Western division of the Philadelphia

& Erie division of the Pennsylvania Rail-

road, has been appointed general agent

at Erie, Pa., and the jurisdiction of Mr.

Thomas A. Roberts, superintendent of the

Middle division at Renovo, Pa., has been

extended over the Western division. Mr.

W. B. McCaleb, superintendent of the

Sunbury division of the Philadelphia &
Erie, has been appointed superintendent

of the Lewistown division also. The low-

grade portion of the Allegheny division is

detached from the Philadelphia & Erie

division and placed in the Buffalo & Alle-

gheny Valley division, forming a new divi-

sion, known as the Low-Grade division.

Charles B. Price, superintendent of the

river division, is also appointed superin-

tendent of the new Low-Grade division.

Mr. J. H. Barrett, whose resignation as

general superintendent of transportation

of the Southern Railway was announced

recently, has been appointed general super-

intendent of the Chicago & Alton, with

headquarters at Chicago, to succeed Mr.
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W. E. Gray, who has resigned. Mr. Bar-

rett has been with the Southern since July,

1896, and has been at different periods

general superintendent of the New York,

Lake Erie & Western, general superin-

tendent of the Buffalo, Rochester & Pitts-

burgh, and general superintendent of the

Cleveland, Akron & Columbus and Ohio

Southern. Mr. Gray has been with the

Alton since January i, 1893, and was for

one year superintendent of transportation

before being made general superintendent

on January i, 1894. He was formerly

general manager of the Kansas City,

Osceola & Southern.

The following changes are announced

on the Southern Railway : Mr. W. H. Ped-

dle, who on November ist was appointed

assistant general manager, has been made

general superintendent of transportation,

with headquarters at Washington, D. C,

to succeed Mr. J. H. Barrett, who has re-

signed; Mr. R. B. Pegram, superinten-

dent of the Memphis division and of the

Northern Alabama, has been appointed

assistant general manager, with headquar-

ters at Washington, in place of Mr. Ped-

dle; Mr. H. E. Hutchens, superintendent

of the Norfolk division, has been appoint-

ed superintendent of the Memphis divi-

,sion and of the Northern Alabama Rail-

way, with headquarters at Memphis,

Tenn.. in place of Mr. Pegram, and Mr.

A. Ramseur, heretofore trainmaster at

Greenville, S. C, has been appointed

superintendent of the Norfolk division,

with headquarters at Norfolk. Va., in

place of Mr. Hutchens.

Eleven days before Queen Victoria died

there died in a Scottish village a woman
of low degree who performed her part in

life as nobly as the British Queen. This

was Mrs. Margaret Sinclair, mother of

our editor, who died, January nth, in her

ninetieth year. Highland born, Highland

cousin of the famous Dr. Livingston, she

moved to the Lowlands with her husband

about the time railway building was begin-

ning in Scotland, and they were always as-

sociated with railway work during his work-

ing life. His earnings never rose to ten

dollars a week, yet they raised a family that

have made a success in life attained by

few that have not been helped in early life.

Angus, the eldest, needs no introduction.

Donald, the second son, is an engineer

and contractor doing a big business in

Illinois and other States. William, the

third son, is a medical professor in Eng-

land, and Alexander, who is the youngest,

holds an influential position in His Majes-

ty's Customs Service. That personal suc-

cess was achieved without any help out-

side the family. Both the heads of the

family were fond of reading and their

taste was imbibed by all the family, which

tended to make them ambitious and in

every case led to studious habits. The
mother always took a keen interest in

railway matters and until within a year

was an interested reader of Locomotive

Engineering.

European Railway Jottings.

BY CH.\RLES ROUS-MARTEN.

Following up my notes of last month

as to British locomotive practice in the

year 1900, I may now give a few general

observations on the British train services

of the last century's closing year.

On the whole there has been, I regret to

say, but little substantial progress. A few

expresses, it is true, have been considera-

bly "smartened up," but the year's abso-

lute novelties have been virtually only

two. One was a new and excellent summer

express on the Great Western for

Worcester, Malvern and Hereford, which

was scheduled to make the run of 120]/^

miles from London to Worcester without

stop in 2 hours 16 minutes, or at an aver-

age rate of 53.5 miles an hour, there be-

ing, moreover, some heavy grades, i per

cent., for a considerable distance. The

return journey was 5 minutes slower.

The second novelty was a capital ex-

press on the London & South Western

from London to Plymouth, which stopped

only at Salisbury and Exeter, and reached

Plymouth (Devonport Station) in 5 hours

14 minutes from London. Exeter was

reached in 3 hours 35 minutes from Lon-

don, including a lo-minute stop at Salis-

bury, or in 3 hours 25 minutes actual

traveling time, thus beating the Great

Western's "longest-in-the-world" non-

stopping run of 3 hours 43 minutes for the

193.6 miles by 18 minutes, but under the

advantage of having 22 miles shorter dis-

tance, though with far heavier grades,

some as steep as 1.25 per cent. The Lon-

don-Exeter length of this train is being

continued during the winter. The Exe-

ter-Plymouth stage was particularly cred-

itable, being timed at an average of 43.1

miles an hour for the 57^ miles over one

of the severest roads in the whole King-

dom, the grades ascending Dartmoor from

each direction being at 1.3 per cent, for

many miles and in one place over 1.4 per

cent., with sharp reverse curves.

On the Great Northern a run of 128

miles without stop, Nottingham to Lon-

don, and one of 117 minutes for the 105 J^

miles from London to Grantham, the lat-

ter averaging 54.1 miles an hour, are the

sole novelties of interest from the en-

gineering viewpoint. The North Western

has contented itself with quickening its

day Anglo-Scottish expresses by 11 min-

utes between London and Carlisle so that

the down train does the 299 miles in 6

hours I minute with three stops.

The genesis of the acceleration is some-

what peculiar. When the North Western,

two or three years ago, made that train

a "diner," it added to the running time its

share of the time saved by cutting down
the previous delay at Preston for lunch-

eon, thus leaving the time from London
to Edinburgh 8j4 hours, as it had been

ever since the "race" of 1888. But when
the two East Coast companies followed

suit this year, the North Eastern gave the

traveling public the benefit of the whole
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15 minutes saved, thus reducing the Lon-

don-Edinburgh time to 814 hours. So the

two West Coast companies had to do Hke-

wise, and thus it is the winter of 1900

witnesses a noticeable acceleration in the

Anglo-Scottish service.

But whereas on the East Coast the

whole acceleration is borne by one of the

two companies which work the service be-

tween London and Edinburgh, viz., the

North Eastern, on the West Coast it was
shared between the North Western and

the Caledonian. This brought about on

the up journey the very smart timing of

Si minutes for the 731/2 miles from Straw-

ii ank Junction, where the Edinburgh and
I .lasgow portions of the train unite, to

( arlisle, or at very nearly 55 miles an

li'Uir. And the Caledonian still maintains

the proud position of having twice as

tnany runs scheduled at over 55 miles an

hour as all the rest of the United Kingdom
combined! Also it has one run at 59.1

miles an hour and another at 56.5, the

other two being booked at 55.7 and 55.7

respectively, wjiereas all the rest of Great

Britain has only two runs over 55 miles

an hour, each timed at 55.3 and botli on

the Great Northern.

This British list compares very poorly

with France, and of course still worse

with America. France, although not show-

ing any fresh advance in speed during

1900. still leads all Europe—Britain in-

cluded—and all the world outside the

United States. France, for instance, un-

like Britain, has two runs booked at over

60 miles an hour from start to stop ; and

a final comparison between France and

Britain at the end of 1900 shows that

whereas Britain had only six trains timed

at over 55 miles an hour—all divided be-

tween two lines, the Caledonian having

four and the Great Northern two—France

had no fewer than twenty-seven. Also,

France had as many as twenty over 56

miles an hour. England having none, and

Scotland only two. And while all Britain

can only show for the year seventeen runs

scheduled at over 54 miles an hour, France

could show no fewer than thirty-four

—

exactly double the British number.

The usually easy-going P. L. M. Rail-

way of France is the only one that in 1900

exhibited any advance in speed, having

lowered the time for the 99^4 miles from

Dijon to Laroche to 113 minutes, repre-

senting a speed of 52.7 miles an hour.

From one of the chief engineers of the

Midi Railway of France I have just re-

ceived the information that a most careful

examination of the line where the Sud
Express was wrecked has shown the align-

ment of road to be perfect, the permanent

way in excellent order and condition, and

the engine free from any defect that could

have caused the derailment. Thus the

cause of the lamentable disaster still re-

mains a mystery, but a good deal of sus-

picion has been excited as to the stability

of the vehicles of the International Sleep-

ing Car Company, of which the Snd Ex-

press is exclusively composed. These

vehicles undoubtedly do oscillate very

severely in certain circumstances, and in

rounding curves at a high speed swerve

with a sharpness that is often disquieting,

although the ordinary cars of the French

companies are quite steady at the same

time. It would not perhaps have been

surprising for one of the International

Company's "diners" to go off the metals,

but the puzzle is that the locomotive seems

to have first become derailed, and it is not

easy to see how any instability on the part

of the following cars could have brought

that about. However, the inquiry is still

proceeding.

Meanwhile the new- Nord engine, No.

2,641, ".\tlantic" type, has broken all past

French records by running from Paris to

Calais, iSsJ/S miles, in 2 hours 47 minutes,

with a train of 230 tons, and with an in-

termediate stop at Amiens for water. The
81^ miles from Paris to Amiens occupied

only seventy-one minutes. This beats any-

thing ever done in Britain, even with a

70-ton "racing" train.

Several novel locomotive types will

shortly appear in Britain. Mr. J. F. Mc-
intosh, the able locomotive superintendent

of the Caledonian Railway, is bringing out

a new goods engine which will have over

2,000 feet of heating surface, 21-inch cyl-

inders and 26-inch piston stroke and eight

coupled driving wheels. I understand also

that Mr. Mcintosh is still carefully con-

sidering the advisableness or otherwise of

adopting four-cylinder compounds for his

new express engines. Mr. S. W. Johnson,

the distinguished mechanical chief of the

Midland line, is said to be incubating a

new compound, but with three cylinders,

and Mr. W. Worsdell, of the North East-

ern, whose six-coupled ten-wheeler ex-

press engines are a distinct success, is

building a new lot of this type which will

have 80-inch coupled wheels instead of 72-

inch. Personally, I doubt the wisdom of

the change. Mr. Worsdell also is recon-

sidering the compound question. It will

be remembered that he abandoned the sys-

tem of his brother and Herr Von Borries,

and tried one three-cylinder compound,

which type has not been perpetuated.

Perhaps the third North Eastern essay in

compounding for express engines will

meet with the proverbial success of third

efforts.

On the Southern Pacific system half a

minute per mile is allowed for delays by

through freights. This calculation of time

needed for taking coal and water was

agreed upon at a meeting of diTision su-

perintendents, and it works very well in

practice.

The lot of an engine driver in Queens-

land is not enviable. One of them com-

plained lately about being required to run

the engine of a mail train 286 miles with-

out a rest when the thermometer ranged

from no to 114 in the shade. Under
these circumstances complaint was a duty.
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Important to Locomotive Builders.

IMMEDIATE PROSPECTS OF REVIVAL IN CHINA.

The recent Boxer disturbances in the

north have had the effect of temporarily

paralyzing the construction of the south-

ern lines ; but another and more important

result is the conviction of China's real

ruler, the Empress Dowager, that rail-

roads are an absolute necessity, if her

dynasty shall remain on the throne. The

recent edicts, issued in the name of Kuang

Hsu. but really emanating from her, show

that her recent journey to Si nan fu in a

springless cart, has left an impression

;

they show also that she blames herself

for not promoting rapid transportation,

convinced as she now is that, with rail-

roads at her disposal to convey troops,

she could have compelled the southern

viceroys to send their armies to her assist-

ance.

It is not, then, because her anti-foreign

feelings have undergone any change that

henceforth railroad construction will en-

joy the special favor and patronage from

the central authorities, but because she

is convinced of their absolute necessity.

Whatever be the cause, it is incumbent

upon our locomotive builders to maintain

the prestige gained in the last few years,

and this can be done only by having tech-

nical men on the ground when the Em-
press and her court return to Peking.

German locomotive builders understand

this, and are even now well represented

at Tientsin. They are aware that the pro-

crastination, the result of silent opposition

from the court, will give way to a feverish

haste to accomplish immediate results.

What would be impossible in any other

country can be done in China, where the

labor market is glutted and tens of thou-

sands are ready to work with pick and

shovel at five cents a day.

From the tone of the edicts edited from

Si nan fu. it is clear that the interrupted

lines from Pao ting fu to Hankow will

be repaired at once and work will be con-

tinued. The destruction of the line, as

well as of the material collected at differ-

ent points, will demand a new supply. It

is more than probable that Sheng Hsuan

Huai, better known as Sheng Taotai, will

be again at the head of the Imperial rail-

ways. This will be unwelcome news, as

most of our readers are aware of the pro-

pensities of that official ; but it is also evi-

dent that the Empress has learnt a lesson

and that a committee of technical foreign-

ers will be appointed to assist him, and

incidentally to supervise his actions. It is

said that Chang Chih Tung will be ap-

pointed as Commissioner-in-Chief of the

Railroad and Transportation Department.

The rumor comes from a most reliable

source and deserves notice, since that vice-

roy has been consistent in advocating rail-

road construction.

Our locomotive builders have reaped the

reward of their enterprise, since the time

when the Baldwin Locomotive Works dis-

patched Capt. W. H. Crawford to Japan.

The market in China is immeasurably su-

perior. It is well to have commercial

houses as agents in the Orient, but with-

out technical representation they cannot

further the builders' interests. It must be

remembered that the Chinese will want the

best, and they are able to pay for what

they purchase. R. Van Bergen.

Some Prophecies of Daniels,

IMPROVEMENTS IN LOCOMOTIVES AND CARS.

Improvements in the mechanism of

steam locomotives will undoubtedly be

made from time to time, as they have been

made in the last wenty years. Many of

the locomotives built ten years ago are

considered out of date, so great have been

the improvements in their construction in

that short time. There seems to be no

reason to believe that such improvements

will cease with the close of the nineteenth

century.

By improvements in locomotive con-

struction the disagreeable features of

smoke and sparks from soft-coal-burning

engines will be abolished early in the twen-

tieth century ; and through the adoption

of automatic machinery for firing or stok-

ing engines the duties of firemen will be

greatly changed, to the advantage of that

important class of railway employes, and

the future position of the locomotive fire-

man will become more that of an assistant

engineer. Automatic stokers having been

successfully applied to marine and sta-

tionary engines, there seems little room

for doubt that they will soon, with equal

success, be applied to locomotives.

Constant improvements in the construc-

tion of cars may be expected during the

twentieth century, the tendency being to

build larger cars with greater carrying ca-

pacity for all kinds of traffic. Twenty

years ago a car that seated from fifty to

sixty passengers was a large car; to-day

cars seating eighty-four passengers are be-

ing constructed ; and with the increase in

the size of cars are coming constantly ad-

ditional conveniences and luxuries, so that

the standard day passenger coach of to-

day is in many respect? equal to the palace

sleeping or parlor cars of twenty-five years

ago.

The constantly increasing wealth of the

United States and the demand upon the

part of the traveling public for the very

best that can be produced, and the deter-

mination of the transportation lines to

meet that demand, will make the sleeping

and parlor cars of the twentieth century

all that can be desired in that direction.

LARGER FREIGHT CARS.

With the growth of freight traffic in the

United States the' demand for larger

freight cars, as well as larger locomotives,

will be met by the construction in the

twentieth century of cars of much greater

capacity than those formerly in use. Twen-

ty-five years ago the capacity of a freight

car ranged from 20.000 to 30,000 pounds.

Many of the great railways of .-Kmerica are

The Book of the Century !

The Locomotive

Up=to=Date.

736 6x9 inch pages.
380 Illustrations.

Bound in fine cloth, S2.50.

Sent prepaid on receipt of price.

4t,000 COPIES SOLD FIRST
YEAR.

AGENTS WANTED.
Send for Large Descriptive Cir-

cular, Terms, and names of

men in your city who have a
copy of the book.

Griffin & Winters,
Dept. R.,

171 La Salle St., CHICAGO, ILL, U.S.A.

FOREIGN REPRESENTATIVES:
England— Locomotive Publishing Co., Ltd., 102a, Char-

ing Gloss Road, London, W. C.

France—Chas. M. Muchnick, Compagnie de Fives

Lillie, a Fives Lillie (Nordj.

Germany—W. H. Kuhl, 73 Jagerstr., Berlin W.
India— P. J. Wright, D. H. Ry., Tindharia.

New Zealand—David Hood, Victoria St., Hawera,

Taranaki.

The Twentieth

Century

Master Mechanic
Won't use solid mandrels.

Cost too much, take up too

much room and don't give

satislaction

Nicholson

Expanding Mandrels

Take everything from I to 7

inch holes. Take up little

room—always ready and

you can buy four sets for

the cost of one of the solid

kind

Are You Using Them ?

Catalogue tells you
more about them.

W. H. Nicholson & Co.,

Wiikesbarre, Pa.
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WANTED.
Good elevation and detail draughts-

men. Apply

Rhode Island Locomotive Works,

PROVIDENCE, R. I.

1^ A 171 /\ri Best Yorkshire

I A 1 LIlK STAY-BOLT IRON

PISTON RODS AND AXLES.

Used by the Leading Railroads.

R. Mushefs
STEELS.

"SPECIAL"
& "TITANIC"

These Goods are the Standard of Excellence

Sole Representatives in the United States

B. M. JONES & CO.
No. 8' Milk St., BOSTON.
No. 143 Liberty St., NEW YORK.

WAREHOUSE AT EAST BOSTON.

" /;:(; T Dianiitacimcd article is

cither ground into shape or is

fashioned by tools that have to

be ground into shape.

Abrasives occupy an
important place in the

manufacturing world.

Grinding economy is the

foundation of profit making.
Carborundum lessens the

expense of grinding because
it does more work than any
other abrasive.

Because it does faster work
—and better work.
l)ecause it lasts longer

—

and requires less attention.

We have actual figures to

prove Carborundum
superiority—and it won't
cost you a cent to get the

facts for yourself.

W'l- MUl' to answer queries.

The Carborundum Company,

Niagara Palls, N. Y.

ordering for the twentieth century cars

with a capacity of 100,000 pounds or

more.

The roadbed is steadily being improved

as a result of the highest technical training

and the broadest engineering experience

;

the rails of to-day are from 80 to 100

pounds to the yard of American steel, and

are recognized as the best and most dur-

able made.

Wooden bridges are being replaced by

those of heavy modern steel construction,

calculated to sustain the constantly ' in-

creasing weight of trains ; culverts are be-

ing built of heavy masonry, contributing

to the durability and safety of the track.

Grade crossings are rapidly disappearing,

and it may be predicted that early in the

twentieth century this cause of annoyance

and delay will be removed.

FASTER AND BETTER TRAINS ASSUIUCD.

These facts will all tend in the direction

of greater speed in both freight and pas-

senger trains, facilitating the prompt move-

ment of products and the safe, rapid and

comfortable conveyance of travelers.

The character of passenger train service

in the United States in the twentieth cen-

tury will doubtless be improved from year

to year, but it is hardly probable that any

such transformation will take place as that

\s liich was seen in the United States from

1 812 to 1900, unless it should be found that

electricity, compressed air, a combination

"f chemicals, or some power of similar

character, is applied to the moving vehicles

conveying passengers, which will not re-

quire steam produced on the vehicle to

propel it or to produce the power.

I predict that most through passenger

trains will, in the twentieth century, be

equipped with luxurious buffet-smoking

and library cars at the forward end of the

train for men, and luxurious observation-

library cars at the rear end of the train for

women ; that the ventilation of passenger

trains will enlist the attention of sanitary

engineers, and in this respect there will be

great improvements during the twentieth

century.

In all probability the more important

passenger trains in the United States will

be equipped with dining cars, effecting a

saving in time and adding greatly to the

comfort of all long-distance travel.

Early in the twentieth century, under

the impetus of a liberal shipping law,

.'Kmerican steamship lines will be estab-

lished to carry our commerce in every di-

rection.

There will be large vessels devoted

wliolly to freight, and undoubtedly some

to particular kinds of freight ; for example,

cattle, grain, oil. coal, refrigerating ves-

sels for meats and fruits ; other lines will

be devoted to the carriage of lumber and

timber; others to structural steel, etc.

—

for American bridges are to go every-

where.

The construction of an Isthmian canal

will be one of the achievements of the

early part of the twentieth century, and its

effect upon transportation and everything

relating thereto will be far-reaching.

—

George II. Daniels, in Brooklyn Eagle.

Edison's Latest Device.

Thomas .\. lulison claims to have a

new device for heating compressed air, at

the same time extracting a greater stored

energy from the coal used. He says:

'My invention is a device for heating com-

pressed air so that the losses of compres-

sion and utilizing as power are not only

made up. but it is possible to get power

through air compression for less coal per

horse-power than through the steam en-

gine."

The Wide Firebox.

Wider fireboxes for locomotives are a

noticeable feature in modern boiler con-

struction. The day of small fireboxes is

past, and is illustrated by locomotives of

recent design, such as the Atlantic, Prairie

and Chautauqua types.

Water Jet and Flange Wear.

Water jets made to play on the flanges

of driving wheels have demonstrated their

ability to largely reduce flange wear. Be-

sides reducing wear, the jets may be used

to wash off a slippery rail. The Duluth,

Missabe & Northern use the system quite

extensively, and praise it highly.

Record Year for New Locomotives.

The output of locomotives and cars in

1900 was greater than in any previous

year. All the contracting locomotive

works together built 3,153 engines, which

is 680, or 2-.S per cent., more than in 1899,

when the record was also broken.

Hereafter the business of the Q. & C.

Company and the Railroad Supply Com-

pany will be operated as one company, un-

der the name of the Railroad Supply Com-

pany, with D. S. Wegg as chairman of the

board and C. F. Quincy as president. The

general offices of the company will be in

the Bedford Building, Chicago.

Catalogue No. 51 of the Becker-Brain-

ard Milling Machine Company, Hyde

Park, Mass.. is devoted to horizontal mill-

ing machines. These are the well-known

Brainard machines which have been on the

iparket so many years. It also shows

numerous specialties which will interest

mechanics.

The Robert Aitchison Perforated Metal

Company, 303 Dearborn street, Chicago,

is busy on orders for perforated metals

for use in fanning mills, ice machines,

clay screens and cotton seed oil machin-

ery, besides small orders for repair work.

The year 1901 is starting out with every

evidence of continued prosperity in their

line.
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PATENTS. I

Patents.
GEO. P. WHITTLESEY,

LOA* t TRUST BUILDING, WASHINGTON, D. C.

Terms Reasonable. Pamphlet 5ent.

PATENT
r novel idea or design. It

lie only way to control it

make it pay. Send postal

to bTEBBiNS &"WRir.HT. Me-
chanical Experts and Attorneys, Station O, Box 3^3,
Washington. D. C, for full information. They secure
ffood patents and protect the whole Invention.

llriUdVfiWiAi-
FOR CAR HEATING.

Has features which make it superior

to all others on the market.

SENT ON TRIAL.

Manafactured by

REOltg'.aosToiM
5- -MASS-

"Hawkins' Educational Works"
(4 Tols., price Sii.«o;, vn Stationary, Steaai aatf

Electrical En^inecrins:, will be sold t* the pstr*aa of

thu journal, an eajy moathly payments. Send for Iiimi

THEO. AUDEL & CO., Publishers,

*3 Filth Avenue, NEW YORK CITY.

THE McCORD BOX
KEEPS OUT THE DUST.

SEE HOW THE LID FITS.
McCord & Company,

The " Railroad Digest."

Our friends of the Railroad Car Journal

have changed the name of their paper, and
it now appears as the Railroad Digest.

The plan of the management appears to

be to publish a digest of all articles of

value to railroad men appearing in other

publications. The first number is very

v.'ell got out. If future numbers keep up

to the same standard the paper is likely

to be popular.

Roger W. Conant, who was connected

with the Boston Elevated Railway for

nine years as electric engineer, has re-

signed to accept a position with the Gold

Car Heating Company, as manager of

their New York office. Mr. Conant is

well and favorably known to railway offi-

cials both here and abroad, through his

writings on subjects pertaining to elec-

trical and mechanical engineering. He is

a graduate of the Massachusetts Institute

of Technology and has been engaged in

practical railway engineering for many
years. His resignation from the Boston

Elevated Railway was received with re-

gret, the management expressing their ap-

preciation of his work and sincerely wish-

ing him success in his new undertaking.

Any person who enjoys looking at a

pretty girl, dressed in the very highest

idea of fashion, will enjoy having the cal-

endar of the Niles Tool Works hung in

front of his desk. We have not seen any-

thing so chic published in the calendar

line up to date. In fact, there are two
young ladies, and it is difficult to say

which of them has the more attractive ap-

pearance. Our readers who are admirers

of beauty should not fail to send for this

calendar. Mr. Walter L. Clark, of 128

Liberty street, New York, will be delighted

to send it to anyone interested in machine
tools.

The Bethlehem Steel Company write us

:

"It having been brought to our attention

that a concern styling itself the Edison-

Holzer Steel & Iron Process Company
has been using the name of the Bethlehem
Steel Company in a letter issued by them,

in which they ask for subscriptions to the

stock of their company, we beg to state

that this company has no connection what-

ever with the Edison-Holzer Steel & Iron

Process Company, nor do we in any way
endorse the merits claimed by them for

their process for treating steel."

CHICAGO. NEW YORK.

The Richmond Locomotive & Machine
Works have received an order from the

Wabash Railway for fifty locomotives.

Among them are thirty-four two-cylinder

compound moguls, six ten-wheel passen-

ger engines, six Atlantic type passenger

engines and four switching engines.

Reading Buys Jersey Central.

The Central Railroad of New Jersey is

again under the control of the Reading.

This is the third time, and will endure

;

for the controlling interest in the former

has this time been bought by the latter.

It is rumored that the Newton Machine

Tool Works, Twenty-fourth and Vine

streets, Philadelphia, expect to build an

entire new works, as English capitalists

are negotiating with them with the view of

building a works for large types of ma-

chine tools, steam hammers and hydraulic

machinery. Mr. C. C. Newton will re-

main president and hold controlling inter-

est, and the management will not be

changed.

The Seamless Steel Tube Company, of

Detroit, Mich., have issued a small pamph-

let concerning their tubes. Railway men
will be much interested in knowing that

Mr. Wm. Thornburgh is vice-president

and general manager. Mr. Thornburgh is

an old railroad man with a host of ac-

quaintances. We advise our readers to

send for the pamphlet.

Our friend Mr. Geo. W. Hoffman.

Indianapolis, Ind., manufacturer of United

States metal polish, reports that his busi-

ness is flourishing enough to justify him

indulging in three meals a day and giving

his wife a diamond ring for a Christmas

present. Mr. Hoffman is individually

about as reliable as his excellent polish is.

Send and get a 3-ounce box for 10 cents

and you will find it saves a great deal of

elbow grease in polishing up engine work.

The United States Metallic Packing

Company have issued a small illustrated

catalog concerning their packing. Its prin-

cipal purpose is to show the people who
arc using this very useful kind of gland

packing. It can be obtained on application

to the company.

One of the handsomest calendars that

has come to our office during the past

month is one sent out by the Bethlehem

Steel Company, South Bethlehem' Pa. It

gives a series of views of the Bethlehem

Steel Works, and is so distinctly printed

that one does not wear out his ej-es look-

ing to see what day of the week a certain

date is.

The Missouri Pacific has placed an or-

der with the American Car & Foundry

Company for 2,500 of the latest design

box cars, of 60,000 pounds capacity. These

cars are to have all of the best, most up-to-

date devices in railroad use, among which

are specified the Shickle, Harrison &
Howard Iron Company's cast-steel Player

truck and body bolster.
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Heating; Trains With Exhaust Steam
From Air Pump.

Mr. Frank Coggin. air-brake and steam-

heat inspector of the Maine Central, has

invented a device whereby the exhaust

steam from the air pump is utilized to

heat passenger trains in cold weather.

Upon first thought it might appear that

the exhaust steam from an air pump
would be insufficient to heat a train com-

fortably ; but the system has been in oper-

ation two years in the coldest parts of

New England and has given absolute sat-

isfaction—even beyond the inventor's ex-

pectation.

The device may be briefly described as

follows : A three-way cock is placed in

the exhaust pipe near the pump and pro-

vided with a handle leading into the cab

in a place convenient for the enginemen.

When the handle is pushed forward the

exhaust goes direct to the stack or c>'Iin-

der saddle as usual. When the handle

is pulled back, the opening to the stack

is closed and all the exhaust from the

pump is discharged into a reservoir or

water trap under the running board or

cab. where the water is deposited, the dry

steam passing on back into the heater

pipes of the train. Connected with this

reservoir is a pipe which leads up through

the roof of the cab. and has in its upper

end a relief valve set at the maximum
pressure required to heat the train suit-

ably.

Inside the cab. in this pipe, is a globe

valve which may be closed if more pres-

sure is needed to heat the train or to blow-

out the pipes than the relief valve is set

for. A direct steam pipe from the boiler

leads into the reservoir or water trap so

that, if needed, the old method of heating

can be used.

Should the pump exhaust raise the pres-

sure in the heating s>'stem above what

the relief valve is set at. the valve will

vent the surplus pressure to the atmos-

phere ; and should the pressure fall below

what the reducing valve in the boiler pipe

is adjusted to. the boiler will automatical-

ly supply the deficiency until the pump
again starts up and raises the pressure.

As a result, the boiler supplies no steam

while the pump maintains a pressure

above that which the reducing valve is

set for;

Exacting service has proven the back

pressure on the pump to be inconsiderable,

and only on ten and twelve-car trains has

the direct boiler pressure been called upon
to help out the new system in the coldest

weather this winter and last. The Xew
Haven road has several trains already

equipped with the new system, and men
brought in contact with it speak very

highly of it. We tindersiand that it is

also in use on other Boston roads and
will soon be on several more.

motive and marine boiler manufacturers,

both at home and abroad, complimenting

them on the high quality and perfection in

their staybolt iron.

New Haven Changes.

Report comes from an authoritati-

'

source that important changes will so'.:

be made in the operating divisions of the

New York. New Haven & Hartford Rail-

road. One of these changes will be the

reduction of the divisions between New
York and Boston from five to three.

The new shops of the Colorado & South-

ern Railway just completed at Denver.

Colo., are noticeable for the introduction

of many features conducive to the com

fort and welfare of the workmen. Amoi l

these is a complete equipment for bo-,;,

ventilating and heating the entire plant by

the blower system. Separate apparatus

furnished by the B. F. Sturtcvant Com-
pany, of Boston. Mass.. consisting of fan-

and heaters, are installed in the machine

and car shops, .-^ir distribution is secured

through a complete system of galvanized

iron piping. A clear atmosphere is also

maintained in the forge shop by means

of a large Sturtevant exhauster arranged

to draw the smoke and gases from the

eighteen special down-draft forges a!-''

furnished by the same company.

In order to secure the many advantage-

of personal acquaintance and free ex-

change of ideas among its various repre-

sentatives, the Buffalo Forge Company
during the first week of the new century

called together its entire staff of traveling

men and other officials. During the

gathering at Buffalo they were most hos-

pitably entertained by the firm, and car

ried away with them the remembrance

many pleasures which the meeting ;-

sented. Such occasions afford a better

acquaintance and closer contact between

the various officials of the company, travel-

ing representatives and the heads of de-

partments as well, and pay in any bu^:-

ness.

The
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THE HAkRISO.N DLST GUARD CO.,
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MANUFACTURERS

The Falls Hollow Staybolt Company, of

Cuyahoga Falls. O.. are receiving many
flattering testimonials from railway loco-

The B. F. Sturte^ant Company, of R

Ion, ^(ass.. recently received the follow:

unsolicited letter from the Widdicomi/

Furniture Company. Grand Rapids, Hich.,

which speaks for itself: "Enclosed we
hand you check for exhaust head, which

was applied yesterday and found to be

the most efficient device for the purpose

the writer has ever seen. The condition

of the atmosphere this morning is one of

extreme moisture, which certainly would

display any spray passing aax with the

ncarru but not a particle of moisture can
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the device will soon pay for its*';'
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Safes for Pullman Sleeping Cars.

Safes in Pullman sleeping cars, in which

passengers may deposit their valuables

upon retiring, similar to the hotel plan,

are said to be under contemplation by that

company. Pullman passengers, as a rule,

do not carry much money or valuables

when traveling, as is attested by a recent

Western "hold-up," where the train rob-

bers got 75 dollars from the Pullman

passengers, 250 from the day coach ahead

and 310 from a tramp machinist looking

for work and stealing a ride on the "blind

baggage."

Over 200 Miles Without Water.

One of the large, 20-inch time freight

engines on the Iowa division of the Chi-

cago & North Western makes the run be-

tween Clinton and Boone every day with-

out water. The engineer's name. is Lucius

Outwater, and he has taken Locomotive

Engineering for years without seeing such

a record as this beaten.

Boiler Scale Prevented.

A South American ra' way is said to

have found that by constantly and periodi-

cally changing the water supplied to the

locomotive the scale formed in the plates

may be loosened. Advantage is taken of

this experience, and boilers are kept com-

paratively free from scale, although some

of the feed water supplied contains as high

as 6 to 30 grains per gallon of scale-

forming matter.

We have received a pamphlet from the

Otiey Cement Company, Chamber of Com-
merce Building, Chicago, concerning their

Eureka steam joint cement. This cement

is largely used by railroad companies in

place of red lead where a high heat is

inevitable. Some of its advantages are

that it expands and contracts with the

metal, and will not crumble or burn out.

It adheres to uneven or emooth surfaces

and leaves the metal free and clean, on ac-

count of its lubricating qualities, graphite

being contained therein. People inter-

ested ought to send for this pamphlet.

The graphite industry, which is now so

important, originated with Joseph Dixon,

founder of the Dixon Company. In 1827

Joseph Dixon made crucibles from the

plumbago found in the State of New
Hampshire. From that small beginning

the great industry has gradually grown
up. The January number of "Graphite"

has a portrait of Mr. Joseph Dixon, which

shows a strong, intelligent face.

Swiss Locomotives.

Sortlt new electric locomotives are being

built for a mountain road in Switzerland,

and will be the most powerful of their

kind ever built. The two motors will be

125 horse-power each, and will make 800

revolutions per minute in driving the train

up a steep rack-toothed track to the moun-
tain t©p.

Northwestern Pension System.

A pension system, patterned after tliat

recently created by the Pennsylvania lines,

has been decided upon by the directors of

the Chicago & Northwestern Railway, and

will go into effect January i. Eventually

the full working of this system will call

for the expenditure of nearly $-!Oo.ooo

annually.

The Delaware, Lackawanna & Western

Railroad have joined the ranks of the

roads which are extending the benefits of

the correspondence method of instruction

to their employes. They have recently

issued a circular stating that the Interna-

tion Correspondence Schools would send

instruction cars over their lines.

The Geneva correspondent of the Daily

Mail, London, credits an engineer named
Planta with the invention of a mechanical

brake that will stop a train running 25

miles an hour within 8 yards, and one run-

ning 50 miles an hour within 20 yards.

Passengers can apply the brake by pulling

an alarm cord. The shock is said to be

less than that caused by existing brakes.

The correspondent adds that the govern-

ment will adopt the invention on trains

through Switzerland.

"Draft Without a Chimney" is the title

of an interesting little booklet of which

the fourth edition has just been issued

by the B. F. Sturtevant Company. Boston.

Mass. This brings the total number of

copies printed up to 50.000. It relates to

the experience of the Sturtevant Company
in the use of a fan to produce draft with-

out a chimney in its own works. Copies

will be furnished on application.
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Rhode Island Locomotive for the

Santa Fe.

The ten-wheel locomotive here shown is

one of thirty recently built by the Inter-

national Power Company at the Rhode
Island Locomotive Works. The following

give leading dimensions, etc.. of the en-

gines :

Weight on drivers—127,060 pounds

;

total, 162,220 pounds.

Cylinders—20 x 28, with piston valve.

Driving wheels

—

f>^ inches diameter;

main of cast steel, others of cast iron.

Type of boiler—Extended wagon-top,

with crown supported by radial stays.

inghouse-American brakes, with 9j/2-inch

air pump ; crank pins, Coffin process steel

;

Jerome metallic packing on piston rods

and valve stems; injectors, Simplex No.

10; Nathan improved lubricator; boiler

and dome lagged with asbestos ; air-pump

lubricator, Powell.

A Compressed Air Locomotive.

On January 31st a party of well-known

railroad men left New York as guests

of the Compressed Air Company to visit

Rorhe, N. Y., and inspect the compressed

air locomotive "No. 400." The party in-

cluded C. Peter Clark and F. H. Crane.

square inch and the car reservoirs carry

this pressure. It is reduced to any desired

pressure for use in the motors.

The locomotive "400" is the one which

was used on the Manhattan Elevated road

sometime, but its storage capacity for air

has been increased since then, giving it a

possibility of greater mileage.

After being charged it coupled on to the

special car "Atka" and took the visitors

on a 10 or 12 mile ride, during which

a speed of from 26 to 28 miles an hour

was attained.

The company has secured control of the

Rome Locomotive Works and are build-

RHODE ISLAND ENGINE FOR THE SANTE FE,

Diameter of boiler—65 inches.

Firebox—108 1-16 inches long by 39^
inches diameter.

Heating surface—Tubes, 2,133.41 square

feet; firebo.x, 186.50 square feet; total,

2,319.91 square feet.

Grate surface—30.60 square feet.

Steam pressure—200 pounds.

Tubes—Number, 281 ; 2 inches O. D.,

14 feet 6 inches long. No. 12 B. W. G.

Driving axle journals—Main, 9x12
inches ; others, 8^4 x 12 inches.

Engine truck journal—5}^ x 10 inches.

Tank capacity—Water, 5,000 gallons

;

coal, 10 tons.

Tender frame^Stee! channels.

Tender truck—Player cast steel.

Tender truck axle journal—5 xp inches.

The special equipment includes West-

of the New York, New Haven & Hart-

ford ; W. F. Potter, Long Island ; W. Mc-
intosh, Central Railroad of New Jersey;

J. L. Mohun. Pennsylvania ; F. M.

Whyte, New York Central ; S. M. Hoye,

New Jersey and Staten Island Junction

Road; H. G. Prout. of Railroad Gazette;

several representatives of the Compressed

Air Company, and the J. P. of Railway
AND Locomotive Engineering.

Arriving at Rome on the morning of

February ist, the compressing plant of the

Rome City Railway was visited and the

method of charging examined. A new
compressor has been installed by the Nor-

walk Company for the local street car line

and the large one is to go to Buffalo for

service at the exposition.

Air is compressed to 2,500 pounds to the

ing 25 motor cars, or rather trucks, and

engines for them. Ten of them are for

Buffalo. This is the system which is now
in use on the Twenty-eighth and Twenty-

ninth street lines in New York and ap-

pears to be giving good service.

Artificial Coal.

Consul Frankenthal tells of an artificial

coal which has been tried in Germany, as

follows : "In the Hemshof dye and soda

factory, near Mannheim, Germany, is a

workman named Montag, who, it is re-

ported, has invented a substitute for coal

which costs about 25 cents per 220 pounds

to manufacture. Peat is the basis, with

the addition of certain chemicals which.

up to the present, are the secret of the in-

ventor. Parties who have seen the product
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burn say that it gives a great heat, burns

with a bright flame, and leaves no slag

and only a small quantity of white ash.

Mr. Gehrig, the secretary of the Mann-

heim Chamber of Commerce, has, it is

said, undertaken to procure the necessary

means to commence the manufacture of

the article in partnership with the inven-

tor. They have bought 25 acres of peat

land and have bonded 125 more in the

vicinity of Hockenheim, where they will

erect the necessary buildings, large enough

to keep several hundred men at work. It

is figured that the daily output will be 60

tons. It is said that the peat is thoroughly

dried, ground by a machine, mixed with

the chemicals, and pressed into brick

shape."

A Little Railroad Arithmetic.

DRIVING WHEELS AND PISTON SPEED.

I don't suppose there is a reader of

Railway and Locomotive Engineering

who doesn't know all the arithmetic I'm

going to talk about. If he doesn't now, he

has probably forgotten it, from not using

it frequently—grown rusty, as we all do.

There isn't much time or use for calcula-

tions when trying to make time with a

scrap-heap or when shoveling coal into a

"hog" ; but a little "know-how" may be

interesting and perhaps valuable when you

are comparing new engines and their per-

formances.

One of the most frequently used rules

is perhaps finding the circumference or

outside of a circle, having the diameter.

A wheel will, of course, in one revolution

roll along the rail a distance equal to its

circumference or outside measurement. It

isn't often handy to mark a tire and rail

and then pinch the engine along till the

mark comes down again, or to put a steel

tape around the wheel ; so we figure it out

in a few minutes, and there isn't any slip-

ping of the wheel or rule in this case

either.

Say it's a 60-inch wheel. Just multiply

60 by 3.1416, and we have 188.4960 inches

—the distance it will roll in one turn.

What about the period after the 3? Just

a point {decimal point we call it) to divide

the whole numbers from the fractions.

When you're multiplying, just forget all

about the point till you get all through,

then count from the right and put the

point in the answer at the same place it is

in the figures you are multiplying. In this

case there are four figures after the point

in 3.1416, so we have four figures to the

right of the point in the answer.

If we multiply 6.21 by 3.13, we get

19.4373, pointing off as many as there are

in both the numbers we multiply. As
there are two in each, we have four to

point off as before. Its a good plan to

use horse sense in anything, and arith-

metic is no exception. In this case we
have 6 and a fraction to multiply by 3 and

.^nother fraction. Now, we all know that

6 times 3 are 18; so that if we made a mis-

take and put the point after the 4, making

194-373. it would show the error at a

glance, for the required number must be

somewhere near 18, and we want to know

the "how" and "why" of things without

being too dependent on rules.

Now about that number 3.1416. Some-

one—nobody knows who ; 'twas so long

ago everybody has forgotten all about it

—

discovered that the circumference of a

circle was always 3.1416+ times the diam-

eter. This is pretty close to 3 1-7, but the

decimals are handier when you are figur-

ing. You can find the same thing by care-

ful measuring, but it's too well accepted

to make doubting worth while—been

tested too many times.

Having found that a 60-inch wheel trav-

els 188.496 inches in one revolution, how
many revolutions does it make in a mile?

It doesn't take over three seconds to dis-

cover that it will turn as many times as

188.496 inches will go in a mile. Now a

mile is 5,280 feet, so we divide 188.496

by 12 to make it feet and get 15.708 feet.

The pointing is done as before with

this exception. Point off as many places

as the number of decimals in the number

to be divided exceed those of the divisor.

If we were dividing 188.496 by 12.23 we
would point off one figure in the answer

because the number being divided has

three decimals and we are dividing it by a

number having but two decimals.

Knowing now that the wheel runs 15.708

feet every turn and also knowing why it

does and how to find that it does, we div-

ide 5,280 feet by 15.708 to find how many

turns in every mile. This gives 336.13

revolutions to each mile for a 60-inch

wheel.

We could have saved a little figuring

if we had called this a 5-foot wheel and

multiplied by 3.1416 just the same and

the result would have been identical for

the constant 3.1416 (called a constant be-

cause it represents a relation between di-

ameter and circumference which never

changes) is the same whether we are deal-

ing with inches, feet or miles. A ring i

inch in diameter is 3.1416 inches around

it. A wheel I foot in diameter is 3.1416

feet around it, and a circle i mile in diam-

eter would be 3.1416 miles around.

Taking a wheel 80 inches and we see

at a glance that it will roll farther each

revolution and will consequently make

fewer turns to the mile. We can calculate

this the same as before and get 3.1416

times 80, or 251.328 inches, or 20.944 feet.

Dividing 5280 by 20.944 we have 252.1

turns to the mile.

But there's another way of finding this

which is easy and handy to know in many

cases. Its proportion or the rule of three,

as our daddies used to call it—and it's

handy in almost anything. Too many are

afraid of it, but it's easy if you use the

same horse sense mentioned before.

We found that a 60-inch wheel made

336.13 turns to the mile and we know

with our eyes shut that an 80-inch wheel

i^ answer.

will make fewer turns to the mile than a

60-inch wheel. So we make a few figures

like this:

80 : 60 : : 336.13 : answer

which means in the English of King Ed-

ward VII, that "as 80 is to 60 so is 336.13

to the answer," and that we are to multi-

ply 60 and 336.13 together and divide by

80 for the answer. It might be plainer

to write it like this:

60 X 336.13-
80"

Of course it's plain why we divide by

the largest number, for the answer must be

smaller than 336.13. Multiplying 60 by

336.13 we get 20,167.80, and dividing by 80

we have 252.09—within a hundredth of the

other answer and due to decimals not be-

ing carried further.

It might be easier for those who like to

figure things out in their head, to consider

that 60 is three-fourths of 80, and the same

result can be had by multiplying 336.13 by

3 and dividing by 4. By using care and

common sense most of the difficulties of

ordinary calculations disappear. When it

comes to the calculus and other arithmeti-

cal stunts we can pass and let the other

fellows order it up or assist.

While we are thinking about revolutions

per mile is a good time to take a whirl at

piston speed, as they are closely related

—

first cousins by marriage.

Let us suppose the engine with a 60-inch

wheel has a 24-inch stroke. Every turn 01

the wheel means two strokes of the piston

or 4 feet travel. As the wheel turns 336.13

times to the mile, the piston travels 4

times 336.13, or 1,344.52 feet every mile.

At a mile a minute this means 1,344.5-'

feet per minute. If we want to know

what the piston speed would be at 40 miles

an hour, we can use our proportion again.

We know the speed will be less at 40

than at 60 miles an hour, so we say : As

60 is to 40 so is 1,344.52 to the answer, and

put the figures down like this

:

40^1344^ _ 896.346
60

feet per minute at 40 miles an hour. This

is another place where the natural born

"figgerer" will say that 40 is two-thirds

of 60, and will multiply 1,344-52 by 2 and

divide it by 3 for the answer.

These are only a few of the applications

of the constant 3.1416 in practical railroad-

ing, and it's a good thing to remember,

too. Next time we'll talk about areas of

pistons, flues, grates, etc., and see how

easy it is to know enough about them 10

hold up your end of an argument or an

examination.

Locomotor Ataxia.

"I was going to report the railway con-

vention," said the railway editor, "and hap-

pened to sit behind a couple of men. One

of them was a big, swarthy fellow, whose

mighty hand had been on the lever for

many years, while his companion was a

little, weazened chap, prematurely aged by
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suffering. About three times a minute he

was seized with the most frightful parox-

ysm of pain, and for a second he would be

tied up into a knot with the excruciating

agony.

''What's the matter with you?' sympa-

thetically inquired the giant.

" 'Oh, I have locomotor ataxia,' gasped

the wretched man.
' 'Is that so? Why, I've been a locomo-

tive engineer for thirty years and never

had an attack of that kind.'
"

head; brakes, Westinghouse quick-action

and American; lubricators, Nathan; whis-

tles. Cooke L. & M. Co. ; bell ringers,

Gollmer; journal bearings, Cooke L. &
M. Co. ;

piston packing, United States

Metallic.

Cooke Heavy Switcher.

The ponderous six-wheel switching en-

gine hereby illustrated is one of a lot built

by the Cooke Locomotive and Machine

Company for the Oregon Short Line. It

is the most powerful switching locomotive

Removing Hard Spots from Tires.

We received a letter from Australia

lately, asking the methods followed in this

country to remove hard spots from tires.

We wrote to an unusually bright lathe

man on the subject and he replied:

"111 response to your note regarding the

hard spot on a wheel I may say that until

I used Sanderson's self-hardening steel

for my tools I had to get rid of the hard

spot with a hard cape chisel. That plan is

still coniiuon, luit it causes more waste

this requires a rigid tool fastening and
cool judgment, but it succeeds in nine

cases out of ten. The tool point being

slightly under, the chill breaks off and

often carries off Yi an inch width of chill

at the same moment, just the same as it

would break off with a cape chisel. This

has no perceptible effect on the trueness

of the periphery w-ith such a stiff lathe as

the one I operate—Miles'—but it would
not do so well on a springy lathe nor on

the common driving-wheel lathes. In the

latter case the popping off should be done
with a chisel. Of course, I speak of this

from the standpoint of the wheel with only

one chip. The day of two chips has long

passed, and then the saving of the tire is

another consideration and renders the

turner more valuable."

K tuR OREGON SHORT LINE.

that we have heard of. The cylinders are

21 X 26 and the weight of the engine is

137.300 pounds. The driving wheels are

51 inches diameter and the boiler carries

working pressure of 180 pounds. Figur-

ing out this data, we find that the engine

has 34,790 pounds of tractive power. The
boiler is 6/5^ inches diameter and the

thickness of the shell is 9-16 inch. The
firebox is 112x41 inches. There are 275

two-inch tubes 11 feet iH inches long.

The tubes supply 1,588.8 and the firebox

l6o square feet of heating surface, making
a total of 1,748.8 square feet. The grate

surface is 31.9 square feet.

The following are some of the special

equipinent which has been applied to the

engine : Driving-wheel tires, Latrobe

;

injectors, Ohio; steam gages, Ashcroft

;

headlights. Buck; sanders. Leach; boiler

lagging, Franklin ; couplers, Curtis swing

to the tire in getting the spot out than

popping does. The way that I do it now
is popping it off with the tool and I can

do that with Sanderson's tool steel at a

very slow speed. It is impossible to cut

the very hard spots—they are practically

tempered—and so they must be popped

off either by chisel or tool. The lathe

that I operate is handily adapted for pop-

ping oft' with the tool. There are two
speeds on the countershaft operated by

one lever and the lever is within reach

of my hand from either tool carriage. I

can so operate the belts when coming to a

hard spot that the speed is reduced to the

slowest possible to retain power in motion.

I allow 1-64 of an inch below the lowest

surface of the chilled spot w-hen I start

my tool on the outer end of the tread and

when it reaches these spots I am ready,

lever in hand, to attack them. Of course

One of our exchanges has been bewail-

ing the fact that the Penitentiary Board of

the State of Texas militates against iron

making in favor of sugar production in

the use of the State's convict labor. If

iron cannot be made profitably in Texas

without the eiuployment of convict labor,

it is time that Texas was dropping out of

the list of iron-making States.

At a meeting of the Northwest Railway

Club a speaker, talking about how the

ov/ners of private car lines impose upon

railroad companies, said that most of the

impositions were made in the form of

claims for wrong repairs. He mentioned

a case where a claim was made for a brass

as wTong repairs when it ran seven months

before being removed. Car-line companies

appear to employ the most unscrupulous

rascals they can find for claim agents.
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Examination (or Promotion.

CONTINUATION OF TRAVELING ENGINEERS*

QUESTIONS AND ANSWERS FROM PAGE IQ,

JANUARY ISSUE.

Q. 12—If follower-bolts are loose, will

it make a pound?

A.—Yes ; loose bolt will strike forward

cylinder head.

Q. 13—How do you detect this trouble?

A.—It is worse when running shut off

than when working steam, as the live

Steam takes up all lost motion in main rod,

so piston does not travel far enough to

allow follower-bolt to strike, unless it is a

bad case. You will hear it when passing

front center on that side only. Hook her

up on center and it will stop it sometimes.

Q. 14—How do you remedy it?

A.—Take off cylinder head and tighten

up loose bolt and take out any broken

one.

Q. IS—If cylinder packing is blowing

through, how do you tell which side it is

on?

A.—It is easy to tell which side of the

engine the blow is on, as steam will come

out of both cylinder-cocks on that side at

the same time while engine is blowing,

but it is hard to tell just whether it is the

valve or packing that is blowing. The
packing generally blows all the time valve

has steam port uncovered during the

stroke of pi.'^ton ; hook her up in six

inches and packing will only blow the first

half of the stroke. The sound of a dIow

in the packing is a little different from

that of the valve.

Q. 16—Will steam come out of both cyl-

inder-cocks on the same side at the same

time?

A.—Yes, if steam port is open.

Q. 17—If valve is cut and blowing, can

you locate the trouble?

A.—If- valve blows steady, it is easily

located; if only one end of the seat is cut,

or the seat is cut hollow, it is not so easy.

A sure way to settle a doubtful case as to

the valve or packing needing attention is

to stand the engine where she blows bad-

ly, with reverse lever so she takes steam

through back port; take off forward cylin-

der head and give her steam. If it blows

out forward steam port, it is the valve

;

if around the piston, the packing needs

attention.

Q. 18—And which side is it on?

A.—Steam will generally come out of

both cylinder-cocks on that side when en-

gine is working steam. Place engine so

valve covers both ports and give her

steam ; if steam comes out of cylinder-

cocks while in this position, the leak is on

that side.

Q. ig—Will steam come into cylinder

if valve is tight and stands in the middle

of its travel—that is, covering both steam

ports ?

A.—No.
Q. 20—Can you locate the trouble if

steam pipe is leaking? How?
A.—There will be a steady blow as soon

as the throttle is opened ; the steam will

come into the front end and afterwards

escape through the stack, while a leak

from the valves or packing will blow out

of exhaust nozzle and straight up the

stack, the same as a blower. If it leaks

at the back side of the bottom joint, it will

blow back into the flues and affect the

draft. A leaky exhaust pipe will affect

the engine's steaming, also, as the steam

will not all go out at the nozzle and up the

stack, as it should, but blow out into the

front end and deaden the draft instead

of increasing it. To locate the particular

joint that is leaking, open the smokebox

and examine joints; the fine soot and cin-

ders will be on the tight joints, but will be

blown away from the leaking one.

Q. 21—If exhaust gets out of square

on the trip, what does it indicate?

A.—That something is wrong with the

valve motion or valves.

Q. 22—Can you locate trouble, whether

it is a slipped eccentric, loose bolts in the

strap, eccentric rod loose in the strap or

broken valve yoke? How?
A.—Yes, by inspecting the bolts in the

strap, the bolts holding strap and rods to-

gether, and see if rod has moved in the

strap ; examine each eccentric to see if it

is in the proper place on the axle ; then see

if anything is loose about rocker-box or

valve rod and stem. If not located at any

of these points, test the engine for broken

or sprung valve yoke or broken seat. If

an eccentric has slipped or the strap or

rod is loose, the engine will be lame in

only one motion if worked in full gear

;

if anything is wrong with rocker-box on

shaft, valve rod, valve yoke or valve, she

will be lame both going ahead and back-

ing up.

Q. 23—Is there anything else, not men-

tioned, that would affect the sound of the

exhaust?

A.— If packing rings break or valve gets

cut badly, so she begins to blow ; if one

tip of a double-nozzle engine blows out,

or exhaust pipe joint leaks on one side.

Any of these troubles will affect the sound

of the exhaust.

Q. 24—Can you set a slipped eccentric?

How?
A.—Yes. After locating the one that

was slipped, I would place the engine so I

could get at the slipped eccentric handy;

on the forward center is the most con-

venient. In this position the go-ahead

eccentric should be above the axle and in-

clined the same amount towards the pin

(see Fig. i). If one eccentric is slipped,

you will have three others to use as guides

in locating the slipped one in the same

relative position towards the pin. Or if

engine is moved till the spoke of the good

eccentric for that motion is on the exact

center, the slipped one (for the same mo-
tion) should be moved to the exact quar-

ter ; the right-hand one should always

lead just a quarter of a turn ahead of the

left one for the same motion. For in-

stance, if the spoke or bridge of eccentric

cam that has not slipped points the same

way as the center line of frame, the other

one for same motion (on opposite side)

should point the same way as edge of shoe

between driving-box and jaw of frame

(see Figs. 2 and 3). Or if engine can be

placed on the exact center on disabled

side, with go-ahead eccentric slipped, you

Fig. 3

can hook her in back motion to connect

the good eccentric (the back-up) with

valve stem. Mark the valve stem at edge

of gland, then hook her in ahead till link-

block is the same distance from nearest

end of link it was when mark was made

on valve stem, and move the slipped ec-

centric till mark comes even with gland

again, always remembering that engine

must stand on center, and reverse lever

for same point of cut-off in each motion

to set valve correctly enough to handle a

full train. Or with engine on center and

reverse lever in full gear for that motion,

move the slipped eccentric till just a little

steam will come out of cylinder-cock at

end piston is in,

Q. 25—How do you tell which one is

slipped?

A.—I know just what position they

should be in on the axle ; that is one of

the first things to leam. If one was hot

or the set-screws loose, I would examine

that one first.
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Q. 26—How are they kept in their place

•on the axle?

A.—Some are keyed on ; some are fast-

ened by set-screws bearing on the axle;

some by steel feathers toothed on the

lower side to get a good hold on the axle,

and held down by set-screws.

Q. 27—How do you get the engine on

tlie exact center?

A.—That cannot be done without trams

unless the track is level and the center

line through cylinder at the same height

above the rail that centers of axles are.

There are several ways of getting very

close to the center. Move the engine till

the centers of main axle, main pin and

crosshead pin are on the exact same line

on that side, or till centers of axles and

centers of crank pins on that side are on

the same line, or till a straight-edge on

top and bottom of main rod strap comes

the same distance each side of center of

main axle. Or measure from center of

axle to level of rail and have center of

crank pin in that wheel same distance. Or
go to the other side of engine, place her

on the quarter, measure from center of

"back axle to center of main pin, and from

center of main axle to center of back pin

;

move the engine till these distances are

the same ; she will then be on quarter on

that side and center on the other side. If

center line of cylinder is higher than cen-

ter of main axle, these rules place the en-

gine a trifle below the forward center.

You cannot rely on the travel-marks on

guides ; if length of main rod is changed

hy wear of brasses and keying up, the end

of crosshead will not meet the travel-

warks when on center.

Q. 28—Which center is most conven-

ient to set eccentrics from?

A.—The forward center.

Q. 29—Where do the eccentrics come
in relation to crank pin on that side of the

engine?

A.—If engine is moving ahead, the go-

dhead eccentric follows the pin, the back-

tip eccentric leads the pin. If the valves

had neither lap nor lead, the eccentrics

would be exactly 90 degrees, or a quarter

of a circle, from the pin. They are moved
far enough towards the pin to allow for

the lap and lead, so the steam port will be

open the exact amount of the lead when
crank pin is on the center (see Fig. i).

Q. 30—Where do they come in relation

to the eccentrics for the same motion on

the other side of the engine?

.A.—They are at right angles with each

other. The right-hand one leads or passes

the forward center when the left-hand

one is on the top quarter (see Figs. 2

and 3).

Q. 31—What generally causes eccentrics

to slip?

A.—When they get hot or cut so fasten-

ings can't hold them in place ; if set-

screws work loose or points break off: or

if one or both bolts break that hold the

parts of the cam together, if it i; made in

two parts.

Q. 32—How do you move the eccentric

back to its proper place on the axle?

A.—Loosen up set-screws and feathers,

if they are used, so eccentric can be moved
easily with a wrench. Sometimes the axle

and inside of cam get cut, so cam has to

be driven back around axle.

Q. 33—Would you put water on a hot

eccentric or strap?

A.—No; cast-iron strap is sure to break

from contracting unevenly.

Q. 34—Are all eccentrics made in one

piece?

A.—Xo. Some are made in two pieces.

They are held together by bolts made spe-

cially for this purpose. If one of these

bolts breaks and the eccentric is held from

turning on the axle by the set-screws, you

cannot set it, and will have to disconnect

that side of engine.

Q. 35—What do you disconnect, take

New Locomotive Boiler.

A Pittsburgh man has invented a new
style of locomotive boiler from which he

expects great things. His device is after

the Belpaire type, but has radical depart-

ures from present designs. He proposes

to introduce perpendicular tubes with

openings above the fire, and these are to

connect with larger horizontal tubes run-

ning through the barrel to the smokebox.

The smokebox will not be one-half as

large as the smokeboxes i.ow in use. The
inventor claims that his device will return

much of the unconsumed sparks and gases,

or keep these near the fire long enough to

be burned, and that by having larger tubes

in the barrel connecting with them the

steaming power will be improved. He has

experimented with a small boiler of the

type and obtained astonishing results. He
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off. and block in case of a broken eccen-

tric strap?

A.—Take off both eccentric straps on

that side, the top end of link to tumbling-

shaft arm, and link hanger so it will not

tumble over and interfere with reversing

engine
;
place valve to cover steam ports,

clamp valve stem so valve cannot move,

disconnect main rod. and block cross-

head.

Q. 36—Can an engine be worked ahead

to a station, with a full train, if back-

motion strap is broken?

A.—Yes, if worked in full gear ahead

and bottom end of link fastened so it can-

not swing back and forth when force of

eccentric rod comes on the top end of

link. This can be done by fastening bot-

tom of link to some part of engine both

front and back, or you can take the back-

up rod off the broken strap and fasten it

by a bolt through forward strap so both

ends of link will be go-ahead. Unless an

engine is in a snow-drift or on a bad

grade, it will be safer to disconnect.

claims that the crown sheet with his de-

vice can be placed closer to the fire, that

the tubes can be kept hotter, and that he

can provide plenty of space for water.

—

Pittsburgh Post.

"American Industrials," published by

J. S. Bache & Co., 66 Exchange place.

New York, gives a great deal of useful

information concerning the leading indus-

trial companies and combinations in the

country. People who incline to invest

money in industrial companies ought to

study this book.

Some of the new Boston & Albany cars

are about as comfortable as anything we
have found lately. They are not elaborate

but neat and attractive and have that

much-neglected convenience—a coat and

hat hook. These have two small hooks

below and a long one above, which will

take anything from a cap to a stovepipe.

These ar,p little things, but they count ii^

the comfort of passengers.
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Journal Bearings.

The subject of brasses and bearing

metals for car service has been quite ex-

tensively discussed, and much valuable in-

formation has been brought out, but there

remains yet much to be done toward ob-

taining an entirely homogeneous and satis-

factory metal for journal brasses, which

will give good results and run cool under

ordinary conditions of lubrication.

A good bearing metal for car service is

one which will give the least trouble from

heating in service, has sufficient strength,

high anti-friction qualities and a low rate

of wear as regards both the brass and the

journal.

,ri.i, i

Soft Metal

JOURNAL BEARING.

The brass with a soft metal lining about

1-16 inch thick, is the one most generally

used by a number of railroads, and with

good results during the life of the soft

metal lining, which is from 12,000 to 18,000

miles, depending on the character of the

service; but more recently experiments

have been made with a shell brass with a

soft metal filling from 3-16 inch to 5-16

inch thick, consisting of lead, tin and anti-

mony, and in some cases of lead and anti-

mony only; the proportion in the latter

case being about 85 parts of lead to 15

parts of antimony, the antimony being the

hardening agent in the mixture.

The brass with the lead lining runs very

well, with almost perfect freedom from

htating during the life of the lining; but

heating in a great many cases occurs just

about the time the lining is wearing

through, which is due in some cases to

improper treatment of the brass before

applying the soft metal lining-^that is,

improperly tinned and not thoroughly

wiped clean, permitting gritty or other

foreign matter to adhere to the brass, thus

causing trouble when the lining is worn
through.

Microscopic examinations made of the

fractures of a number of brasses of differ-

ent shapes broken transversely, which

were removed from service, showed dis-

colorations scattered through the metal,

which were quite distinct, and also exces-

sive porosity, so that when the broken

pieces were heated to a temperature of

about 100 degrees Fahr., there were in-

numerable exudations of oil to the sur-

face of the brasses, it being more liberal

near the middle. One brass under this

treatment, and which was not broken, did

not show any free oil on the surface. It

was then broken lengthwise, and the frac-

ture showed a uniform close-grain struc-

ture, with no indications of discolorations

or porosity, such as were shown in the

other brasses. These discolorations are

probably due to oxides and other imper-

fections in the metal, which tend to flow

to the middle of the brass during the

process of cooling in the mold.

From observations made of a large num-
ber of brasses in service, of the type shown

by sketch, it has been found they give very

good results under ordinary conditions of

lubrication. The soft metal filling, as will

be observed, is 3-16 inch thick, and does

not extend to the lower edges of the brass,

there being about lA inch clearance, as

shown at C, which reduces the possibility

of strands of waste being drawn up be-

tween the brass and the journal. The shell

is carefully bored out before the soft metal

filling is applied, as shown, there being a

bond of union of the two metals without

the use of plugs or longitudinal grooves in

the shell to hold the filling in place; all of

which weakens the shell.

It is claimed that while the soft metal

wears less rapidly, it wears the journal

more rapidly ; but this is not true when
the journal box lids are kept in good con-

dition and the dust guards carefully looked

after and renewed when wheels are re-

moved. The use of the filled brass will

result in a saving of oil as well as a re-

duction in the number of brasses used, as

a very large number of brasses with 1-16

inch thick lining revert to the scrap pile

when the wheels are removed ; but the

filled brass can be applied a number of

times with perfect safety within the life of

the filling, which is, approximately, 100,000

miles, depending somewhat on the char-

acter of the service. The filling in this case

is S-16 inch thick in the crown of brass.

Philadelphia. Pa. William Nollid.

Blowing Off Boilers Before Washing
Out.

There is some difference of opinion here

about washing out locomotive boilers.

One who has charge of them wants them
blown out with about 25 or 30 pounds

steam pressure. Now, as these engines-

have no work to do from Saturday night

until Monday morning, I claim it is best

to let them stand with water in them until

ready to wash out. I claim that when
they are blown out at night and let stand

until morning that the lime and dirt dries-

on tubes and sheets and does not wash
off. as it will if water was left in them
until ready to wash out. I would like for

you to give me your opinion as to the

best way to wash out. We have decided

to do the work according to your opin-

ion. J. W. Swain.

Live Oak, Fla.

[Blowing out boilers and letting them^

cool before washing out is a very bad prac-

tice. The best practice is to let the boiler

cool down and then wash it out. If that

cannot be done, the steam should be blown
off and when there is no pressure in the

boiler attach a hose and begin running"

the water out at the same time that the

cold water is going in. By this way the

boiler is cooled down gradually without

any strains being set up which would be

injurious to the sheets. When a boiler is-

blown out hot, the mud and mineral im-

purities settle on the heating surface and
bake through so hard that they cannot be

washed out.—Ed.]

The Other Side of Smokeless Firing.

You have had some very good articles

in your paper about the one-shovel systent

and smokeless firing, but I find it don't

work in all cases.

For an example, you take an engine

equipped with a brick arch and a supply of

good coal and a train she can easily han-

dle with the time so that the engineer

don't have to start out with the throttle

wide open and keep in the corner and

work her for all there is in her the first

five miles and then pound her for all

she is worth all the way over the division,

it might work all right ; but here we have

no brick arches, and have very poor coal,

and the engines are not at their best, and

the time so fast we can hardly make it,

we cannot avoid having more or less black

smoke. One scoop of coal would hard-

ly touch the fire. Sometimes it would

be drawn straight out through the flues,

and in my opinion the man that is always

harping on the one-shovel system or any
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other specified amount to a fire, does not

know whereof he speaks ; I say the proper

way to fire an engine is to look in when

you open the door and throw in just

what the fire needs, feed the bright spots,

fire at regular intervals light and often.

I say the man that opens a firebox door

and sees that the engine needs three or

four scoops and only throws in one, cer-

tainly don't know his. business. Different

engines with different trains and men in

different places can't all be fired the same

with success. I don't mean by this that

every time a man puts in a fire he should

load up the firebox, for I believe an en-

gine will do better and burn less coal and

make less smoke by firing light and often.

But there are more times here that I find

the fire needs from two to four scoops

than I do that one will satisfy the require-

ments.

Two years ago, here, they put one of

our old firemen on as traveling fireman

and put a lot of notices in the roundhouse

bulletin about the one-shovel system and

the traveling fireinan would go out once in

a w^hile with one of us ; generally any one

of us could fire as well as he could—some

could fire better. Whenever he tried the

one-shovel system and spoiled the fire he

soon had to give up and let the regular

fireman take the engine, and it wasn't

long until we heard no more about the

one-shovel system. As for the traveling

fireman, I think his place is out on freight

with beginners. John Jonathan.

Meadville, Pa.

or send for it. It was recorded at Chicago

Exhibition that the bell was never paid

for and the agent never got another order

for a bell in England.

Clement E. Stretton.,

Hon. Mem. Trav. Eng. Asso. U. S. A.

Leicester, England.

Mood's Original Pop Valve.

I give you a sketch of the Robert

Mood valve, patented in 1865, I believe.

I made the first drawing and valve from

this patent, and placed it on No. 20 Loco-

motive, of the Indianapolis, Cincinnati &
Lafayette Railroad. James Watson, en-

gineer (who, by the way, is still running

as such for the Big Four—or the old

company). Robert Mood's valve was not

perfection, but the principle of construc-

the desired boiler pressure was attained.

Mood saw the usefulness of the improve-

ment to make his invention a success.

Richardson knew the value of Mood's

appliance of the spring. To secure 'his,

he proposed to Mood that they join inter-

ests and Mood consented. Richardson

was to travel and get sale for the same

and Mood was to share and bear one-

half of the profits and expenses. Mood
became discouraged and sold out, I am
informed.

Walter S. Phelps.

Muncic. Ind.

To Prevent Foaming.

In June number of Locomotive Engi-

neering I read the article about using acid

to prevent boilers from foaming. Now,

The Locomotive Bell.

In reply to "Fireman," page 42, I beg

to say that the locomotive bell is entirely

an American invention.

None of the locomotives built in Eng-

land and sent to America had any bells

when they left England; this fact was

conclusively proved at the Chicago Ex-

hibition of 1893, and it was further proved

that a bell was fitted in America to Mr.

Stephenson's engine. "Stevens," in May,

1831. before it ran on the Camden &
Amboy Railroad, and Mr. Bury's "Liver-

pool" was also fitted with a bell in May,

1 83 1, before it ran on the Petersburg

Railroad. In August, 1833. an American

agent came over to England and brought

an American bell with a view to introduce

it in this country. The Liverpool & Man-

chester and the Leicester & Swannington

railway companies had in May, 1833,

adopted the "steam trumpet," which had

been invented on the 4th of May, 1833, by

George Stephenson and Ashlen Bagster

;

and these two lines therefore declined to

adopt the bell. The American agent then

went to the Stockton & Darlington Rail-

way and showed his bell to that company

and Mr. Hackworth fitted the bell upon

his engine, "Royal George," in January,

1834, in order that it could be tried in

practice.

The bell remained on this engine for a

number of years, as the agent did not call

rzi.

Valve

Lvcvtnotir* Eitgineerwg

mood's original pop valve.

tion still remains, and to him belongs the

honor and credit of the present pop valve.

He would have mastered the little difficul-

ties that were requisite to attain perfection

but, like many inventors, he was not sup-

plied with the necessary, and for the want

of money was disheartened to some ex-

tent, when one day a Mr. Richardson put

in an appearance and presented an im-

provement on his (Mood's) valve. It was

the Mood invention fitted with a loose

ring screwed around the valve proper,

which could be adjusted to raise and lower

outside of the seat of valve, thus chok-

ing the volume of steam escaping between

the seats of the valve and allowing the

spring over it to operate quickly, when

we have used most everything we could

hear of, and find the best thing is castor

oil or glycerine. The castor oil is the

cheapest and about as good, but it must be

pure.

This may be an old remedy to some of

the readers of your valuable paper ; but it

may help someone who has never heard of

it. so write this letter.

The way to use it is to put in about two

tablejpoonfuls at a time. You can do this

by taking out the frost plug of any injec-

tor that has one, and pouring it in while

injector is working; or by water glass

cock, if you have one with plug in the

top one ; or if using a crosshead pump, by

having a plug put in top chamber, so can
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take it out to put oil in that way. Two
spoonfuls will hold water down for fifty

to seventy-five miles. W. M. Riggs.

National City, Cal.

Early Recollections.

In the January issue of Railway and

Locomotive Engineering, Mr. Herbert

Fisher, of Taunton, Mass., referred to the

Mason engine, "Mercury," which came to

the Boston & Worcester road in March,

1863.

I had the honor to be its fireman, with

Mr. "Sam" Hobart as engineer, hauling

the 8.30 A. M. train. The "Mercury" and

its mate the "Mars" (which was run by

Martin Bacon, familiarly known as "Old

Ham"), were considered marvels of the

age, it being confidently believed that there

never would be a time when larger ones

would be needed on the express trains be-

tween Boston and Worcester. I wonder

what "Sam" or Martin and Austin Glea-

son, or Maynard, Bannister and other old-

time engineers who have passed to the

great beyond, would say if they could re-

turn and see the big "Schenectadys" of

the present time, making schedules with

far heavier train loads than were ever

dreamed of in their day.

In 1863, I hour and 25 minutes from

Boston to Worcester was considered fast

;

which was undoubtedly true, over the

light iron rails of that period.

The "Mercury," with its yp x 72-inch

firebox and 130 pounds working pressure,

would take ten cars, weighing less than

200 tons, to Worcester, 44 miles, on time,

over a rising grade—Worcester being 496

feet higher than Boston.

Compare the service of thirty-eight

years ago with that of the present time,

when we are trying, with a good degree of

success, to put a train of the same number
of cars at times and weighing, approxi-

mately, 409 tons, into Worcester in 25

minutes less time. When trying to ac-

complish this feat, I sometimes look back

to the "Mercury" and "Mars" and com-

pare the difference between them, with

their limited heating capacity, and our

modern "Schenectadys," with an increase

in grate area of exactly 3 feet in length

and but 2 inches in width.

Has the grate area of our modern en-

gines been increased in the same ratio as

the loads to be hauled and time schedules

to be made? Possibly in some instances,

but the increase has been in a direction

away from the fireman ; so that now, in a

firebox 9 feet long, he has to throw coal,

at least some of it, upwards of 14 or 15

feet to reach the front end of the firebox

;

which is no small item, when we consider

the high rate of combustion, and particu-

larly if the coal is pulverized. This is

where the skill and endurance of the fire-

man are apparent, resulting in many cases

in either schedule time being made, or

some of it lost because he was unable to

"hold up his end."

Our builders have widened out the cyl-

inder part of the boilers, increasing the

steam and water capacity ; have added

many more flues, increasing the heat-

absorbing surfaces, while the grate area,

or body of fire, has increased somewhat in

length and very slightly in width.

The demands of the present time, to-

gether with the seemingly ever-increasing

requirements upon the boiler capacity to

heat trains properly—sometimes 40 to 60

pounds of steam heat being required, with

exceedingly fine bituminous coal to back

it up—mark the limit toward best results.

I am glad to know that shorter and

wider fireboxes are being constructed by

a near neighbor, and I hope that that feat-

ure will come this way, and be applied to

one of our trains where, owing to the de-

mands of the service, the combustion is

of necessity very rapid, and requires the

best efforts of the fireman to meet the de-

mand—in fact, the limit of his physical

ability having already been reached.

But I have digressed. I started to write

a few thoughts about the "Mercury,"

which was built during the civil war, and

cost, owing to the high price of material,

so it was reported, $22,000. It was painted

in fancy colors, all of the wheels being

Vermillion, with a large amount of brass

trimmings, casings, etc., which had to be

scoured and polished by your humble ser-

vant. J. W. Chamberlain,

Boston & Albanv R. R.

Against Very Heavy Locomotives.

I have given considerable attention to

an article in your paper on "The Heavy
Locomotive," stating that big engines have

come to stay and their end is not yet. Al-

though heavier and larger engines may be

built, will they be a success without an

abandonment of type, to secure greater

power and less cost for repairs? They
have come to that size it is impossible to

keep the pounds out of them. It is sel-

dom they are in service over two months,

when they have to be taken into the shop

for light repairs to rods, boxes, wedges,

etc.

No one realizes the condition of these

engines as the men who have to ride them.

Take into consideration the time out of

service, expense of repairs, amount of fuel

used and the difference in the amount of

tonnage or number of cars they draw,

against the record of lighter engines. I

believe you will find they are not a benefit

to companies using them. W. J. Wing.
Rochester, N. Y.

Getting Trains Over the Road
Promptly.

One of the important points the writers

for Railway and Locomotive Engineer-

ing seem to overlook is the matter of the

importance of getting freight trains over

the road promptly and without delays. It

is a matter of fact that in the past few

years the railroads making the best time

with stock and time freight get the big

end of the freight to handle. I might also

state that what we consider dead freight

has to be handled promptly, or shippers

will patronize some other road. Freight

trains are being run over the roads of

trunk lines on about the schedule as most

of the passenger trains, and in order to do

this safely, freight ca s have to be kept up

in the best of condition, and boxes must be

so packed that they will run cool. To do

this the best of packing should be used.

Now, the question comes up : What is the

best oil and waste to use to make this

packing? Many of the roads are using the

Galena car oil, which gives good results.

Often journals run hot when boxes are

packed with this oil. Is it the fault of the

oil, or is the fault in the waste used, or

are both all right and the journal bearings

or construction of truck at fault? This I

think would be a good subject to consider.

Geo. L. Beckwith,
Pacific function, la. Gen. Foreman.

A Traveling Trio.

Are a traveling blacksmith, a traveling

boilermaker and a traveling machinist

necessities, and would they be a profitable

investment for a large railway system hav-

ing numerous shops remote from each

other? Could they and would they stand-

ardize and systematize the work and im-

prove the methods of doing it to an ap-

preciable extent ?

The above arc questions frequently

asked as a whole or in part, but as yet

have not been discussed by mechanical

clubs or associations, or in the columns

of the mechanical papers. If we were to

answer the above questions in the affirm-

ative, the assertion would at least be hard

to disprove without trial, and we would

have the presumption on our side at least.

If we reason by analogy and take for

example the associations like the Master

Mechanics', Master Car Builders', Air

Brakemen's, Master Blacksmiths', etc., the

clubs at the different railway centers, the

mechanical papers and magazines, the in-

dividual such as the traveling engineer,

the traveling fireman, the traveling con-

ductor, and the air-brake inspector, who
none will have the temerity to say have

not done a world of good for the individu-

als in the rank and file of railway em-
ployes and who have been a source of

profit to the railroads of the world by

making public property of the individual

experiment of each, telling us of the theo-

ries, practices, manner of procedure and

materials found to be the best in solving

the great problems which would have cost

the individual company more than it could

pay and have required the whole of the

twentieth century to demonstrate.

If these associations, clubs, papers and

traveling specialists are conceded to be

worth all and more than they cost, we
may venture one step further and presume

that a traveling trio as enumerated might
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yet be advantageously added to the list.

The question here arises, would they be

a profitable investment and worth their

hire? As a believer in experts we should

certainly say they would.

It will furthermore be conceded that

each shop has good men and poor men,

each shop has kinks, each shop has spe-

cial methods and ways of accomplishing

the same work. Take them altogether

with what one has and the other has not,

the cost of doing a given amount of work
is about the same. But if each shop dis-

carded the poorer methods and took up

the best of the whole the j-ailroad would
•certainly be the gainer and the cost should

be reduced on the system.

You may say that this is being done
now, that we get this knowledge from
individual contact by attending the club,

by reading the mechanical papers, etc. So
you do in part, but you do not get all that

can be obtained. Many times we get an
idea, but do not get details enough to

work it out. This is the character of

-work these specialists would need to per-

form. You may say that we have a super-

intendent of motive power, division master

mechanic, machine-shop foreman, black-

smith foreman and boilermaker foreman
whose duty it is to do and to see to all

those things. The answer is that they

each have their duty to perform and in

most cases perform it in a satisfactory

manner, but the addition mentioned should

not be a humiliation to them any more
than the traveling engineer is to the en-

gineer, but on the other hand, they should

be a help, someone to counsel with, and
the chances are that the resident foreman
would give as much information as he

received. The traveling foreman, how-
•ever, would have the advantage of being

able to absorb more knowledge and details

because of his wider range of work, con-

tact with more men, and the observer of

all methods of accomplishing the same
work. It should not detract from the

prestige of the master mechanic, because

he is seldom, if ever, blacksmith, boiler-

maker and machinist combined, sometimes
neither.

THE QUALIFICATIONS.

The qualifications for such positions

would be: First, the individual should be

the best in his department, able to actu-

ally perform any part of the work, from
the most ordinary to the most complicated

and arduous; second, he should be a man
capable of imparting his knowledge to

others in detail andwithout giving offence
;

third, he should be well versed in the

theories and experiments that have been

made in his line, and able to judge quickly

of the merits of material entering into,

and mode of doing work.

The men should be selected with refer-

ence to their ability, especially their ex-

perience in a number of shops, so they

have already the advantage of having per-

formed the various jobs under a variety of

conditions. Again, we have two varieties

of men who can do good work and plenty

of it, but a vast difference in the condi-

tions under which they do it. The first

one makes a drawing of a tool or appli-

ance to the minutest detail, specifies the

exact material, etc. ; constructs it, alters

the drawing several times to conform to

unforseen conditions. Everything must be

gotten ready ; he must have lots of room
and plenty of time; he makes patterns and

intricate forgings. The other man will

first visit the scrap pile, the casting plat-

form and the material shed containing ob-

solete machinery, and pick out such ma-
terial as he can find on hand from which

he constructs as good a tool in a shorter

time, and no one knows his intention or

that a new tool or method is contemplated

until it is in service. It will hardly be

necessary to explain why the second man
should be one of the trio.

WHAT MAY BE ACCOMPLISHED.

Within the last few years we have had

some very able articles in the mechanical

papers, especially on blacksmith and boiler

work. These have been valuable to many,

unseen by others. Discussions by associa-

tions and clubs have been numerous, sug-

gestions made and conclusions reached

;

adopted by some, overlooked by others. If

we had men who would be compelled by

virtue of their office, to be informed and
able to make tlie most of all things known
to be beneficial or cheaper, who could act

on suggestions and carry out plans, con-

struct special tools, etc. In one shop they

could duplicate their own work cheaper

and better than anyone else, and be able

to put them in operation and leave a prac-

tical demonstration of what can be done in

expert hands. They set the pace; others

must follow or be branded as an inferior

product of the genus Iiomo.

D. P. Kellogg.

Oakland, Cal.

A Broken Driving Shaft.

An article appeared in Railway and
Locomotive Engineering some time ago,

giving instruction in blocking an engine

after driver shaft was broken. The writer

said. "If reach rod is cramped wait to be

hauled in." Now, would it not be a good
plan in that case to not wait too long, but

knock out front pin and let links down?
Or if rod was cramped so as to hold pin

fast, would it not do to disconnect link

lifters? The writer has tried this, with

success.

Another correspondent suggests shorten-

ing stroke to gain speed, which might

work all right, but I would want the other

fellow to stand responsible for main pins.

The speed of engines can be materially

increased with but a very small change in

construction ; the additional cost would be

nominal indeed. This is no flight of

imagination, but just good common sense.

L. S. Jenkins.

Galesburg, III.

Prevents the Cutting of Shoes and
Wedges.

While I was foreman at Damer for the

Western Pennsylvania Railroad, I noticed

we had a great many cut shoes and wedges

with steel driving boxes. I will show you

the remedy I used to prevent the trouble,

in the accompanying sketch. I did not

allow driving boxes to be beveled on top

edge the old way, it being, as the corres-

pondent on page 76 of your last issue says.

a dirt and cinder catcher. I drilled 2 l-

inch or ^-inch holes J^ or '/z inch back

from shoe and wedge face, 2 inches deep

and drilled J^-inch hole to meet at bottom

and cut groove so the oil would flow

across. I filled a little wool waste at bot-

tom of hole and then put hair on top to

Jiatlwaij and Loeutiti/twe £nffineeriig

TO PREVENT CUTTING OF WEDGES.

keep out the cinders, and it acts just the

same as an independent oil cup. I had no

more cut shoes and wedges and no dirt

on face of wedge or shoe when taken

down. It is five years since I started thi.-N,

and I find it a good thing on steel or cast-

iron boxes. W. H. Hill,

Lebanon, Pa. M. M.. C. R. R.

The Sweeney Nozzle.

I notice in the October number that Mr.

Frank C. Hudson objects to the Sweeney
nozzle on the grounds that "the increased

surface presented for friction would over-

come the advantages gained from the

added area of opening."

Had Mr. H. carefully noted the lines

upon which the nozzle is constructed, he

would have noticed two things : First,

that the pipe has a very large cavity or

chamber into which the engines really ex-

haust, and from which the expanded steam

escapes through the slatted openings more
like a steady blow than the sharp "bark"

of the ordinary exhaust. The opening into

the base of the pipe is made as large as the

passages in the saddle. Second, the open-

ings at I inch from the top are double the

area that they are at the surface of the

tip.

Now, the friction of gases through pas-

sages is dependent upon three things

—

length and periphery of the passage and

the speed of the gas.

In this case the periphery is large, but

the length is very short. The exhaust

openings are enlarged and proportionately

the speed of the exhaust is decreased. It

was demonstrated in the test made as the
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back pressure was reduced 14. i per cent.,

while the vacuum was increased 14.34 per

cent. After the test was made, the Chi-

cago & Eastern Illinois Company were so

well pleased with the performance that

they equipped all of their engines of the

same class of the one tried, with the pipe,

and have just placed one in one of their

new ten-wheel passenger engines, which is

showing a remarkable increase in pro-

ficiency. Frank L. Dillon.

Slater, Mo.

Tool for Boring Holes in Bell Frames.

I submit herewith photograph of a

lool for boring holes in bell frames.

This tool has been in use some time,

;ind we have found it a great time-

saver over the old way of boring on ma-

chines in machine shop, which method has

caused considerable trouble by not having

holes bored in line.

To do said work, one need only to place

bell frame in vise and apply tool. Place

frame in position for boring (in vise) ;

TOOL FOR BORING HOLES IN BELL FR.\ME.

apply boring bar with taper bushings

;

place clamps, two on each end, the one

with threaded collar attached on thread

end of bar. Tighten up bolts, and your

bar is set ready for work.

I use two tools made of ->^-inch octagon

steel, held in place by two keys ; length

same as diameter of bar. Set tools and

proceed to bore. When tools come against

bushings, loosen clamps and put bushings

on opposite end
;
put over clamps, tighten

up and continue to cut. When finished,

you will find holes true, bored in line, and

no trouble in fitting up bell. Time re-

quired, 30 minutes. J. E. Haynes,
C, L. & W. Shops.

Lorain, O.

making no difference. The coal should be

cracked no larger than the fist of a small

man, and with poor coal even smaller.

Poor coal will not ignite as quickly as

good coal ; and so that the atoms of

oxygen—which make the fire burn—may
attack it as forcibly as possible, the coal

should be cracked finer. Furthermore,

more heat is procured—less coal being

burned—and the fire does not get dirty so

quickly, and the dirt which does form

—

ashes—can be shaken through the grates

;

and clinkers will not form near so quickly

when the lumps of coal are small. There-

fore by keeping a clean fire, firing lightly

and shaking grates regularly to admit air

to firebox, white smoke and economy of

fuel will be the result.

It has been my experience that even

with good coal it is utterly impossible to

keep a good, clean fire when a great cloud

of black smoke is rolling out of the stack.

F. L. Ellsworth.

Fireman M. & St. L. R. R.

MiiiitcapoHs, Minn.

A Fireman's Views on Firing.

I read in your January number, page 10,

under "Traveling Fireman on Firing

Locomotives." What is stated by the

writer is correct, but more may be

said. I have made economical fir-

ing a study. This is my experience

:

In the first place, it is necessary to have a

good bed of bright fire, the quality of coal

Uneven Wear of Cylinders.

The cause of locomotive cylinders wear-

ing most on upper surface was discussed

some time ago in these columns, and while

all the mechanical defects likely to pro-

duce unequal wear were brought out by

the dififerent writers engaged in the dis-

cussion, the question of lubrication was

overlooked.

What adds to the importance of the

matter of lubrication in considering this

subject is the fact that it is only since the

almost general adoption of very large en-

gines this complaint has been heard, and

the too strict enforcement of the use of a

too restricted supply of cylinder oil, with-

out regard for cylinder capacity or nature

of service, is likely to cause unequal cylin-

der wear, as the top of cylinder will likely

be insufficiently supplied, when other parts

have barely enough.

It is a fact supported by practice, that

lubrication carried by steam to any sur-

face is most evenly distributed when the

temperature of steam is high while in

contact with that surface. When oil is

carried by steam from steam chest to cyl-

inder, it lubricates the cylinder, top and

bottom, fairly well under ordinary condi-

tions during the period of admission, at

full stroke. When the cut-off is short and

speed high, the steam may still retain a

sufficiently high temperature to distribute

the oil fairly well over all parts of cylin-

der ; but when the cut-off is short and

speed slow, the cooling effect of cylinder

walls causes the steam during expansion to

condense to such an extent that a part of

the oil separates from it, just the same as

the condensed portion of the steam sepa-

rates from the rest, and the natural affin-

ity of oil for water or moisture causes it

to precipitate to bottom of cylinder, or at

least not remain suspended so as to be

brought in contact with the top surface of

cylinder during expansion, in same pro-

portion as other parts. This action would
be most likely to take place in very large

cylinders, .especially in cases where large

engines are run over long stretches of

level or favorable grade at such short cut-

off and slow speed that the action taking-

place after valve cuts off is chiefly one of

condensation, the expansive energy of the

steam being impaired by contact with the

comparatively cold cylinder walls. Under
these conditions the lubrication of top of

cylinder must necessarily be imperfect.

The 95/2-inch pump seems to be suffering,

from a kindred ailment. While there is

no expansion of steam in this case, its

capacity is such as to perform the work

usually required of it, without running-

fa=t enough to keep a constant supply of

steam at high pressure flowing to it ; for

which reason, together with the exposed

condition of steam chest, excessive con-

densation results, causing the oil to be

washed off the valve seat, in the same

manner as oil is washed off the valve seat

of a locomotive when water or moisture

is carried by the steam from boiler to-

steam chest. Thos. p. Whelan.
Bellcvuc. O.

Father of the Cabin Car.

J. Clark Mercer, who is connected with

a Smithfield street restaurant, claims to

be the originator of the railroad caboose

for freight trains. He was freight con-

ductor on the Baltimore & Ohio between^

Wheeling and Grafton in 186", and pre-

vious to that time they had no cabin cars,

and in cold weather the men would steal

hay or corn fodder from some farm and

place it in a box car, and then, after cer-

tain refreshments were partaken of, they

would cuddle up and go to sleep, leaving

the engineer to do the best he could. One
night the most of the members of the crew-

that Mr. Mercer worked with were re-

ported sick. He was asked to take out a

train, and had a message sent to Captain^

DeVries, who was general superintendent,

informing the official that he would go out

if they would furnish a box car with a

stove in it. The idea struck the official as

being a good one, and he ordered the me-

chanical department to have a lot of box.

cars provided with end doors and to have

stoves placed in them. It is said that this

was the origin of the cabin car which is-

now a permanent fixture on all roads.

Mr. Mercer tells some interesting stories

about the old days of railroading, when

they used to run the trains with brimstone

and whisky, and the train crew delighted

to let off all the brakes and chase the old

camel back down the hill at a mile-a-

minute clip, with the engineer calling like

mad for brakes. The only hope of the

men in the cab was to get stopped on an-

other hill, and by that time the brakemen

would set enough brakes to stall the train.

Then when the engineer whistled off brakes

the train would pull him back down the

hill again and part way up the next hill.

—

Pittsburgh Post.
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Unimportant Trains.

BY R. E. MARKS.

The Blimtown & Cross Creek Railroad

liad a good example on the question of

important trains the other day, and it

shows how closely trains and other events

are connected in railroad life. Things that

appear to be trivial or "no account no-

how," as Uncle Billy puts it, loom up

quite sizable like when they get jammed
in between events of more weight and

cliaracter.

A chap with a brand new locomoti\'e

came to the Blimtown roundhouse one

day, having orders from the head mogul

to give his engine a trial on the road and

after he had it backed into the roundhouse

he sought out and found the dispatcher.

Now the dispatcher was a hard-headed

Jersey Yankee, if you can imagine such a

combination, and after he had been prop-

erly awed and dazzled by the flash of

the 14 vegetable diamond stud in the shirt

front of the aforesaid inventor, that indiv-

idual proceeded to enlighten him on the

merits of the engine in question.

"I want her to go out on the 7.30—that's

your hardest run, I believe. Want to

show you what a perfectly-balanced" en-

gine will do. Run—well, a bird isn't

any comparison and the bridges and track

fairly smile at her—no hammer blow, yon

see. Going to put her on that 7.30."

"Not until I get orders to, sir. I don't

know she's here yet—that is, officially

When I get orders from the G. M. she

goes on any train he says."

"Well, I'll fix that—thought you could

put her on any train you wanted." and he

made a bee line for the office. A few

minutes later he returned

:

"Here's your order, then"—But, a little

crest-fallen, "he didn't give me the 7.30,

though."

The order read "at your discretion"

—

because the G. M. knew the dispatcher

had a heap of horse sense. After think-

ing it over and calculating which train

would do the least damage if it were

delayed he sent the wonder out on a local

freight and w-ith good success. Then he

tried her on the last passenger at night

so it wouldn't block things if she did flunk

The boys reported that after she got up

to forty miles an hour she began to drop

things and wanted baskets hitched on so

as to catch 'em as they flew-. Then the

dispatcher knew he had enough and peti-

tioned the G. M. to send her to Cross

Creek for a change.

He got permission and didn't lose a

minute. The G. M. saw her going out

with only ten loads and wanted to know-

why.

"Didn't dare send her on passenger and

I gave her so few cars that she won't

break down while she's on my division.

Let the other fellow lay awake nights now
for aw-hile."

"Couldn't put her on an unimportant

train, eh?"

"Haven't got any—unless it's the mid-

night that I did try her on. Isn't a train

on the road that can be delayed without

interfering with other important ones.

Wait and see what the Cross Creek end

does with it."

But the other end was wary and only

ran it when no one was looking—so to

speak. One day, however, when it was

out on the Sawdust local some of the

"winguscs" came loose and she stopped.

'Twasn't much account stopping the local,

but about five minutes behind her came

"Well, tip her off the track, blow her

up or do any other old thing you want

and never run her on our rails again un-

less it's on the way to some other road

fool enough to try her. Ought to put

her on a log road and keep her there."

Then the G. M. thought of the remarks

of his own dispatcher at Blimtown and

came to the conclusion that he knew just

about what he was talking about, and he

promised himself to pick him a better job

when one got ripe—but the crops have

-(O;
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Railroad Blacksmithing.

BY R. T. SHEA.

There seems to be no end to the ingenu-

ity of our up-to-date blacksmith foremen

in designing tools to use in connection

with steam hammers and bulldozers.

In no other field of manufacturing iron

work does there seem to be so large a

field for increasing the output and de-

creasing the cost as in designing tools of

this kind. The accompanying sketches ex-

plain themselves and the sizes are the ones

in use and can be followed if it is desired

to make the tool

:

As will be seen, one tool is used for

i-iK-

The principle of this tool has been in

use in some shops for many years, and it

can be used for all work of this kind.

A tool for punching holes in draw-bar

yoke is shown in Fig. 2, This will be found

to be a very handy tool where it is de-

sired to do this work under the steam

hammer and where there is no multiple

drill press in use. The holes for the draw-

bar can be punched about as fast as they

can be taken from the furnace to the steam

hammer by the use of this tool. The fol-

lowing explanation will probably make it

more clear : No. i shows the front view

;

No. 2 is side view showing gage bolted

zdni!

No. i
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Qrinding Piston Rods.

The finishing of piston rods, valve stems

and similar parts is more of a problem

than appears on the surface. Turning and

polishing witli emery is still practised in

some places, while we still find evidence

of the use of a file to bring r. rod down to

size; but such barbarous treatment has no

place in the modern shop. The best of

lathes does not turn a rod truly round,

and every inequality is magnified by at-

tempting to use a file in a lathe. Then the

question of cost enters the problem and

gives us more to think about.

Lathe work is not expensive, as a rule,

unless it is necessary to devote too much
time to the finishing cuts in order to get

the desired size. Here is where the grind-

ing of rods comes in.

The usual way is to turn the rod pretty

feature is given more careful attention

the better. It is asking too much of pack-

ing—especially metallic—to keep steam

from leaking past a rod that never was
round and that doesn't improve in that

respect as it becomes older. A little more
care in having rods round w'M pay big

dividends in satisfactory working, and the

indications are that with good grinding

machinery it will be cheaper to do it right

than wrong.

Believes Railways Will Abandon Big

Locomotive.

In engineering it is always a little un-

certain to make prophecies of what will

happen in the future. Mr. Worby Beau-

mont, formerly editor of the London En-

gineer, was interviewed by a reporter of

F'^
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Canadian Pacific Consolidation Com-
pound.

The consolidation here shown was one

of a group recently built for the Canadian

Pacific Railway by the Canadian Locomo-

tive Works, of Kingston, Ont.

It is a two-cylinder compound, with

cylinders 21 and 33 by 26 inches. The

driving wheels are 57 inches diameter and

the engine has a total wheel base of 22

feet 6I/2 inches and the driving wheel base

is 14 feet I0j4 inches. The weight in

working order is 150,000 pounds, of which

133,000 pounds are on the drivers. The
boiler is of the Belpaire extension wagon
top type and is designed to carry a work-

ing pressure of 200 pounds per square

inch. The boiler is made of mild steel,

which was required to conform to the

American Railway Master Mechanics' As-

sociation standard. There are 255 two-

inch tubes 12 feet 11 11-16 inches long.

Some of these engines have been in ser-

vice for some time and are doing very

satisfactory work. Some of them are

vcyed to the furnaces from the storage

tank (which is located some distance from

the shop) by air pressure and distributed

to the different furnaces, ranging in size

from 8 inches by 10 feet for large forgings

down to the smaller ones operated by one

man. This department is equipped with a

good many tools operated by air, among
which is the "bulldozer," used to shape

heavy forgings for passenger and freight

cars, the iron being placed for bending

while hot. In conclusion with this ma-

chine is the "hot saw," used for cutting

off the ends of draw-head pockets, and

other forgings that require cutting to the

proper size. The iron, while red hot, is

placed on the saw table, clamped in posi-

tion by a device operated by air, and the

saw which is driven by power from the

main shafts cuts through the iron similiar

to a circular saw passing through wood,

with the addition of a little fourth of July

display—in the way of pyrotechnics. An-

other labor saver is the "upsetter," oper-

ated entirely by air. This machine is lo-

vvedge shape—will cut iron rods up to ij/j

inches diameter. By an arrangement of

levers the man operating the shears con-

trols the valves with a foot pedal, leaving

both his hands free to handle the iron

being cut.

The method of cleaning and re-dying

plush is pretty well known, but to thor-

oughly clean plush and not remove it from

the seats in passenger equipment, is en-

tirely a different proposition. Some very

simple but effective and expeditious meth-

ods of doing this work tiiay be noted by

making a "round trip" through the up-

holstering department at the above-named

shop. First, all the seats and backs in an

ordinary coach are removed from the car

and placed in racks made for the purpose

in the storage room. Each set of racks is

numbered to correspond with the number
of car from which the seats are taken, and

each rack will hold just the number of

seats from one car. At the proper time

the seats and backs are taken to the clean-

ing room and placed on top of vats. A

C.\N.\DIAN P.^CIFIC C0Nb0LID.\TI0N CO.MPOUND.

working on a division with a grade 8J4

miles long, averaging 37.4 feet per mile,

with several curves of 3 degrees and one

reverse curve of 4 degrees 50 minutes.

The load behind the drawbar is 1.200 tons,

which makes a heavy load for engines of

this size.

Erie Car Shops at Buffalo.

The labor-saving and ingenious devices

and methods which are being constantly

sought after in up-to-date railroad repair

shops, in order to produce the most results

with the least expenditure, are illustrated

in the following "shop kinks" in use at the

Erie's car shops at Buffalo. This shop is

equipped with an Ingersoll-Sergeant air

compressor, which furnishes air to all the

different departments and throughout the

shop yards, connections being placed every

38 feet between tracks for the purpose of

testing air brakes on cars, hoisting car

bodies by means of air jacks, etc.

Oil is used as fuel in the blacksmith

shop in place of coal, the oil being con-

cated near a specially constructed furnace,

capable of heating the ends of a number

of rods at the same time. When the iron

is at proper heat the rod is placed in the

machine, gripped tight by a turn of the

hand on the air valve, and with another

twist of the wrist the end is upset and the

job is done. Rods up to lyi inches diam-

eter are handled in this device.

The machine shop is equipped with air

hoists for handling axles in and out of the

lathes, placing wheels on the boring ma-
chine table, etc.

Out in the shop yard that ever-present

problem, the "scrap pile." has truly made
"necessity the mother of invention," and

has produced the "air shears" for cutting

up scrap which constantly accumulates

from cars under repairs and occasionally

a "misunderstanding" on the line. Power
for operating the shears is furnished by an

18-inch air cylinder provided with a piston

to which is attached an iron bar, one end

being shaped like a wedge, and this bar

forced against the shearing bar—also

prepared solution of soap and water is

then applied with a sponge, rubbed into

the plush and then cleaned off by com-

pressed air through a 5-inch nozzle at-

tached to a rubber hose connected with

the main air pipe, after which they are set

up to dry in the drying room. When dry

they are brushed out with a brush broom
and are then ready for restoring to the

car. If the plush is too dirty to clean in

this manner, it is removed from the seats

and backs, washed out through several

vats constructed for the purpose, re-dyed

and reapplied to the seats and backs.

Ornamenting glass by "sand blasting"

is another feature of the work on passen-

ger cars done at this shop that may be of

some interest, as further evidence of the

necessity of meeting exigencies and saving

time and money. The sand blast is lo-

cated up next to the roof, over the wash-

room in the paint shop. As good light is

essential, a skylight is placed over the top

of the "blast" room. A reservoir holding

about 2 bushels of seashore sand is located
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just outside of this room with a valve at

the bottom to regulate the flow of sand.

To this sand pipe connections are made

from the main air pipe and the blast car-

ried into the room described through a

rubber hose fitted with a suitable nozzle at

the end, the nozzle being stuck through a

small aperture in the door to enable the

artist to stand outside of the blast-room.

A pattern is first cut in paper, or thin

sheet rubber will answer the purpose, and

pasted on to the glass that is to be orna-

mented. The glass is set up on a frame in

the blast-room, and a few minutes' "blow"

through the aforesaid nozzle directed on

to the pattern and the work is accom-

plished.

Liquid Air as a Motive Power.

The future of the use of liquid air as

a motive power does not seem very bright

for if it is not applicable to automobiles

the locomotive need not tremble to any

alarming extent. The following is from

the Automobile Magazine for January:^

"We feel that such a decided innovation

as the liquid air automobile will be much
discussed, and that our readers who have

not looked into the machine will expect

an opinion on it. Without doubt one of

the chief novelties at the Grand Central

Palace show was the Tripler liquid-air

exhibit. The machine was a Locoiriobile

with the boiler and water tanks replaced

by liquid-air tanks, and it ran v'..-ry

smoothly when in operation, as was to be

e.xpected.

"But in spite of this, and considering

all the claims made by the exhibitors to

be true, we fear the future of the machine

is so very much in the future as to prevent

its being feasible for years to come.

"Liquid air is a method of transmitting

and storing power the same as electricity,

and is, of course, simply air compressed

to the point of liquefaction. It presents

some of the most remarkable phenomena

known to science, and interests every one

who appreciates the wonderful in any

form. But as a mechanical proposition

for running automobiles it has several se-

rious drawbacks.

"It cannot be stored in closed vessels, as

it develops a tremendous pressure, which

would burst any tank that it is practical

to build. So a vent must be left which

acts as a safety valve on a boiler, and re-

lieves all pressure above the desired limit,

say 200 pounds. This means that the air

is constantly escaping when not being

used, and if a machine stands in the car-

riage house, the motive power disappears,

leaving it helpless.

"As it cannot be stored in a tank in the

house, there is nothing to do but go to

the liquid-air plant with a jug, or hire

a mule to tow the machine there to be

filled, unless you invest in a compressing

plant of your own. Even with a liquid-

air plant in every town, this is not espe-

cially convenient, and at present it is prac-

tically prohibitive.

"This is another case where the actual

cost of operation of the machine is not

a feature, but the inconvenience of re-

charging puts it out of the list of possibil-

ities, for the present, at least."

Peru Wreclc.

We have received the following letter

from F. T. Crosby, Lima, Peru, concern-

ing the accident represented in the an-

nexed engraving:

"Thinking it might be of interest, I en-

close a photograph of a railroad accident

that took place on the Chorrillos line of

the Lima Railway Company, Limited,

in September last. There is about 2 per

cent, grade between Lima and Chorrillos,

and the accident was caused by the escape

of two fiat cars, one loaded with rails and

the other with lumber, from - the Lima

knowledge. It was in Chicago on a cold

day in winter, when stoves were red hot,

that the freight houses belonging to the

Baltimore & Ohio Railroad took fire.

Owing to scarcity of water there was a

fair prospect of the houses burning to the

ground. The usual crowd collected to

witness the conflagration, when one of the

warehouse men ran out, shouting that

there were two cars inside loaded with

gunpowder. The crowd had no more use

for that spectacle. They went quickly and

stood not on the order of their going. A
panic seized all the idlers when they heard

what the freight houses contained, and the

snow banks in the neighborhood were

strewn with people taking the most direct

way to put distance between them and the

fire. Presently news of what was likely

to prove a serious disaster reached the

crew of a switch engine, and they imme-
diately hurried the engine to the burning

PERUVIAN WRECK.

Station at 7.20 P. M. These cars have no

brakes, and in changing them in the sta-

tion, they broke away and ran down the

track about a mile, meeting the up pas-

senger train from Chorrillos. Fortunate-

ly, in the first car (it being dinner time)

there was not a single passenger, and in

the second only the conductor; so that the

only person killed was the engineer, whose

body was found at his post, with his hand

on the lever, which was reversed. The
.fireman jumped and escaped, and the con-

ductor was shaken up, but not hurt. Two
brakemen were badly injured, but have

not died. Only first two cars suffered, as

shown in photograph, and passengers in

the other cars (two") were not hurt."

Taking Powder Loaded Cars out of

a Burning Warehouse.

"Speaking of modest heroism," remarked

Uncle John, "I once knew of an act done

by the crew of a Baltimore & Ohio switch-

ing engine that for cool bravery was the

most admirable act that ever came to mv

building, opened the doors, backed in.

coupled up to the cars and dragged them
away from the flames. The cars contain-

ing the gunpowder were enveloped in the

flames when they were drawn out. That

gallant act met with no reward. In a news-

paper paragraph published about the inci-

dent the men's names were not men-
tioned."

Street railroads know a good thing when
they see it operating on the steam rail-

roads, and one of the latest innovations

on the city electric lines is a traveling

conductor. Mr. Frank H. Shepherd acts

in that capacity on the lines of the St.

Louis Electric Street Railway. He has

the instruction of about 1,500 conductors

in the proper method of doing their work,

looking after the safety and comfort of

passengers, giving information as to the

best and shortest route to any and all

parts of the city, mastering the intricacies

of the transfer system, and in fact making
himself useful as a storehouse of informa-

tion on the conductors' duties.
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The Economical Load of a Locomotive.

Amidst all the discussion that has been

going on for the last few years concern-

ing the rating of locomotives one impor-

tant phase of the question appears to have

been overlooked ; that is, the economical

load of a locomotive. It seems always to

be assumed that the last ton it will haul

over the prevailing grades is the economi-

cal load, but we are inclined to believe this

to be a popular delusion arising from the

desire of transportation officers to have as

many tons as possible moved by each en-

gine without regard to the speed of

trains.

The rapidity with which stock and per-

ishable goods are moved by giving the en-

gine tonnage that can be handled easily

ought to provide a basis on which to figure

the relative earning power of engines that

are loaded differently in proportion to their

power. From considerable attention be-

stowed upon the subject of train speeds,

we are convinced that an engine loaded to

go over a division at a rate of 18 miles an

hour would earn more money for the own-

ers than one loaded to make a speed of 12

miles an hour.

About a year ago an official of a trunk

line who has devoted careful study to the

profit or loss due to different train speeds,

wrote an article for Locomotive Engi-

neering, in which he carefully analyzed

the economy and the convenience of dif-

ferent train speeds. By practical tests they

found that with a train of 700 tons their

standard engines could maintain an aver-

age speed of lyyi miles on hour, working

the engines at about one-third cut-off

;

while with 100 tons added the same en-

gines could only average 10 miles an hour,

and that, too, with the steam following the

piston from one-half to two-thirds stroke.

Taking two of these engines for com-
parison with different weights of trains,

we can form a good idea of the value of

work done by each engine. No. I starts

out with 800 tons behind the tender and

averages a speed of 10 miles per hour,

reaching the end of the division, 150 miles

long, in 15 hours. No. 2 takes 700 tons,

runs at the rate of 171X miles per hour,

and gets to the end of the same division in

8j-< hours, a gain in time of 6% hours.

As the engines on arrival at terminals

generally require more or less work be-

fore going out again, we will suppose that

each of the engines we are dealing with

is held in for 7 hours. Starting both en-

gines on the return trip after being held 7

hours, we find that No. 2 is ready for the

road 30 minutes after the arrival of No. i

;

and at the end of 24 hours we find that

No. 2 is at the other end of the division,

while No. i has made but 20 miles on the

return trip.

Thus we have handled with No. i 1,600

tons 170 miles, and with No. 2 we have

hauled 1,400 tons 300 miles. Reducing this

to a ton-mile basis, we find that No. i has

made 272,000 ton-miles and No. 2 has

made 420,000 ton-miles in 24 hours, a gain

of 148,000 ton-miles, or 545/^ per cent.

There is no question that in this case the

engine making the greater volume of ton-

miles did the work more economically

than the other in the quantity of fuel

used.

Another incidental drawback to the

slow-moving train is that on lines where

stations are far apart it fails frequently to

make meeting points and has to lie in side

tracks, wasting time and fuel. A train

that fails to make a meeting point is very

liable to demoralize the train service by

delaying other trains and frequently caus-

ing accidents.

The more far-seeing class of division

superintendents and trainmasters under-

stand that they can keep a heavy volume

of business moving more expeditiously

when the engines are loaded with a moder-

ate tonnage that can be run at a speed of

about 20 miles or more an hour than

they can do when every ton that can be

hauled is put behind the engine. A super-

intendent of a trunk line told the writer

that whenever there was a congestion of

traffic on his divisions he invariably cut

down the tonnage on his trains as that

was the only way he could keep the road

clear for the number of engines at his

disposal was limited. It was an acknowl-

edged fact that this superintendent accom-

plished more with fewer engines than his-

neighbors did who were more liberally

provided with power.

The question might be asked, why do
railroad officials generally not realize the

advantage of speed in train movement ?

This want of perception is due to sev-

eral causes. It has long been a tra-

dition among operative officials that a

car left behind that a locomotive could

get over the road with represented so

much delay in the movement of freight.

Another powerful influence towards thi-

overloading of trains is the average yard-

master and all his assistants. When a

yard is becoming congested with cars

these people do their best to put be-

hind every engine all the tonnage it can

move out of the yard regardless of what

delays may happen on the road.

An expression heard frequently nowa-
days among operative officials is "loco-

motives are built to haul cars and tlie

more they haul the better it is for the own-
ers." This is true, but it is not an accu-

rate statement in the superficial meaning-

conveyed. The men using the expression

imply that when a locomotive is pulling

every ton it can drag over the road it is

doing its best for the owners. A more
comprehensive view of this question would
call for the conditions being fulfilled that

would enable the engine to perform the

maximum number of ton-miles per unit

of time.

There are other matters connected with

operating locomotives that are often ig-

nored in the agitation favoring heavy

loads. Every engine has a point of steam

cut off at which it can be worked with

the greatest economy in the consumption

of fuel. The point of most economical

cut off also generally represents that at

which the engine can be operated with the

least wear and tear of the machinery.

This brings us up against two items which

have an important bearing on the econom-

ical operation of a railroad, viz., saving

of fuel and saving the cost and delay

caused by the need for excessive locomo-

tive repairs. The overloaded engine is

naturally very wasteful in the use of fuel

and the continuous heavy shocks rack

all joints and moving parts, sending the

engine prematurely to the shop for re-

pairs.

When the time lost by an overloaded

locomotive in undergoing repairs that are

prematurely necessary through this habit-

ual overloading and the additional fuel

wasted as compared with a moderately

loaded engine are taken into consideration,

we think that carefully conducted tests

and investigation would demonstrate that

the moderately loaded engine earns .r.ost

monev for its owners.
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Poor Coat.

There is the usual aiiiinim of complaint

from everyone connected with the move-

ment of trains at this season of the year

in regard to the quaUity of the coal fur-

nished for locomotive use ; some of it

may not be well grounded, some of it is.

If the boilers are small and the demands

on them for steam in excess of their nor-

mal steam making capacity, none but the

best of coal of a size suitable, will enable

the engines to handle the trains satisfac-

torily. When one of these engines gets

a supply of inferior coal, trouble is right

at hand for the whole trip.

The term "poor coal" is often mis-

applied, so that it becomes a general one

which is applied to any kind of fuel that

does not give good results in service.

For instance, coal may be so soft, free

burning and easily broken that in a fire-

box having small grate surface, a fierce

exhaust may tear the fire so badly that

poor service is the result ; the coal gets the

blame. If the boiler was drafted so as to

get good results from the free burning coal

its reputation on the road would be pro-

nounced "all right for steam, but it takes

close work to handle it."

On the other hand, a very hard, slow-

burning bituminous coal put on the tender

in big chunks and burned with a soft ex-

haust is pronounced "no good. It has to

be a foot deep and needs shaking all

the time, the fire is so heavy. ' If

this coal was broken to a small size

and a change made in the drafting ar-

rangements to bring more air through the

grates it would give excellent results.

The most effective of the soft coals is

probably the Pocahontas, but it needs the

proper treatment to make it successful.

Unfortunately the drafting arrange-

ments cannot be changed on short notice

every- time the quality of the coal changes.

Movable aprons in the front end and vari-

able exhaust tips are designed for this

purpose, but they do not seem to settle

the troubles in actual hard service.

But poor coal should not mean coal that

does not steam freely because it is not

properly handled. It means a grade of

coal that is deficient in heating power,

slacked from exposure to the weather,

mixed with impurities or broken up so

fine during the many handlings from the

coal vein in the mine to its final placing

on the tender that a fair share of it goes

through the flues and out of the stack

unburned, or else clinkers and banks on

the grates in spots and pulls away, leaving

big holes in other places.

That a poor article of coal can be

burned and have lots of steam, the culm
burners in the anthracite regions have

proved. Of course good coal comes handy
even on a culm burner, but it is not a

necessity.

When the supply of coal runs short,

most anything that comes out of the mine
IS called coal and used for fuel. One trip,

a good article is placed on the tenders.

the next trip has a lot that cannot be used

with any comfort or profit.

These conditions require the drafting

arrangements of the engine to be such that

enough of the poor stuff will be burned

(if possible) to make steam. Of course

this wastes good coal.

That brings us around to the probable

future remedy for poor coal, which is

building the boilers with a distinct idea

of using a low grade of fuel. This, of

course, means a change from the old style

type of deep firebox with restricted grate

area to some other type. The boilers be-

ing built during the last year, of the Prai-

rie, Northwestern or Chautauqua types,

are a move in that direction to handle

bituminous coal slack. Anthracite slack

seems to be working all right, but bitu-

minous slack is a different proposition.

It will take a good many experiments and

changes to settle on the best method.

Poor coal is a drug on.the jnarket; it

can be had for the price of handling it,

the supply will not run out very soon.

When we get engines that will be free

steamers with any kind of coal, one of

the rough spots in the service of an engine

man will have been smoothed over.

The Full Throttle and Valve Setting.

There is a very decided belief among
the practical locomotive men such as trav-

eling engineers and experienced locomo-

tive engineers of observing habits, that

the practice of running engines with a full

open throttle is responsible for much of

the flattening of driving wheels in spots,

which frequently sends locomotives pre-

maturely out of service for repairs. This

subject was thoroughly discussed in Lo-

comotive Engineering several years ago

and those who took part in the discussion

were all remarkably intelligent engineers

—the kind of men w'hose services recom-

mend them for higher positions which

they attain without much waiting. The
discussion was by no means one-sided,

but the majority of the writers associated

together wheel flattening and the full open

throttle.

The same position was taken lately by

Mr. Howard Curry, of the Northern Pa-

cific, in a diicussion at the North-West

Railway Club on "Wear of Tires." Be-

sides holding the wide-open throttle

responsible for flattening of tires Mr.

Curry told that on the level, sandy dis-

tricts flattening of tires was much more

common than on the hilly divisions. He
was inclined at first to think that the

manner of valve setting had something to

do with flattening tires, but he changed

his opinion on that by his experience with

engines from different shops.

We find that there is a tendency among
many practical railroad men to attribute

to the methods of valve setting influence

beyond reason on the working of the en-

gine. The valve setters who hold to the

tradition that considerable lead opening

in full gear will make an engine "smart"

under all conditions of working are fall-

ing monthly into a diminishing minority.

If an engine has very long eccentric rods

it is all right to give it lead in full gear,

but if the rods are abnormally short—

a

very common condition nowadays—setting

the valve blind in full gear will prevent

the engine from working against itself

when hooked up short. This is no far-

fetched theory. It is a fact demonstrated

by the most accurate and exhaustive kind

of tests. Valves ought to be set to cut

off as nearly even as possible at the point

where the engine does most of its work.

Passenger engines set to cut off evenly

at one-third of the stroke will not be

much out at other points ; freight engines

set evenly to cut off at half-stroke will

not jar the nerves of listeners who are

worried to hear an engine limping with

one or two exhausts in partial desuetude.

Needed Connectability in Inventions.

Frequently inventors of railway appli-

ances complain bitterly of the refusal of

railway people to extend as cordial greet-

ing and reception to the inventor's device

as he would like. The inventor cannot

see why the railway public is so cold and

blind to a device which, according to the

inventor's belief, is so brimfull of good
points and advantages. Inventors, as a

rule, are over sanguine of the merits of

their devices, and are therefore really in-

competent to pass judgment. True, some
inventors of the world's most useful de-

vices have been called lunatics when first

attempting to introduce their devices,

which, upon trial, were found to be vastly

superior to the older forms; but this is an

exception rather than the rule, and an in-

vention to be successful must possess

other features than that of non-accepta-

bility upon its introduction. There must

be a need or demand for an invented de-

vice, else it will not succeed. Again, the

inventicn should possess a connectability

with present forms. The inventor who
produces an improved locomotive which

requires turntables, roundhouse stalls and

shop pits to be doubled in length, or a

freight car which requires the gage of

track to be widened, tunnels and bridges

made deeper and larger, will fail quickly

and dismally, utterly unmoaned by the

people whom he would benefit.

Swing Center Trucks.

There has been onsiderable discussion

of late among the railroad clubs about the

relative merits of rigid and swing-center

trucks for freight cars. This subject was
so thoroughly investigated and reported

upon during the decade before the last

that we supposed that it was buried out of

sight. The great majority of railroad men
condemned the swing-motion truck for

freight cars because it was more expensive

to keep in running order than a truck

with a rigid center. At tlie same time

they all advocated the use of swing-center
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trucks for passenger cars, because they

made a car ride smoother than a rigid-

center truck. When this question of rigid

and swing-center trucks comes up for im-

partial consideration it seems that the

swing-center has received less than fair

consideration. If a swing-center truck is

essential to the easy riding of a passenger

car, it ought not to be a bad thing for a

freight car. After the railroad world had

decided that the swing-motion truck for

freight cars must go, a few unbelieving

Thomases insisted that its good points

overbalanced the bad ones and held on to

it through good and evil report. As far

as we can make out, a reaction has now
come and the swing-motion truck is more

popular than it has been for years.

What threw the swing-motion truck

suddenly into disrepute was bad designs

at a time when loads were rapidly in-

creasing in magnitude. The designers of

this form of truck were greatly in accord

in specifying links and other movable

parts that were not sufficiently strong to

resist the strains thrown upon them.

Breakage, of course, constantly resulted,

and the swing-motion truck lost nearly all

of its friends. A few remained, however,

and we are inclined to think that a revul-

sion of sentiment has suddenly come about

which is likely to do justice to whatever

merits the swing-motion truck may pos-

sess.

The modern swing-motion truck is not

anything like what it was fifteen years ago.

any more than what is the diamond truck.

Both have been moved by their environ-

ments, and both have become more effi-

cient for resisting the strains and shocks

of heavy cars, fast trains and rough track.

was volubly and irritably applying splen-

etic vent and uncomplimentary names to

the poking "hog." whose only function in

life seemed grunting, losing steam pres-

sure and blowing blue steam out of the

gage-cocks every time the water was tried.

Water Consumption Rate of Loconio=

tives.

A locomotive, when working, boils

away, or evaporates, water rapidly. Pro-

fessor Goss. of Purdue University, has

observed during boiler tests of Purdue's

"Schenectady No. i," the experimental

locomotive in the college's laboratory, that

the amount of water boiled away in a

single working hour is nearly 15,000

pounds, or, approximately, 250 pounds per

minute. This rate is almost a barrel per

minute, and would evaporate the entire

contents of the boiler in 34 minutes. "If

both injectors were to be shut off," writes

the Professor, "the water level between

the top and lower gage-cocks would drop

at the rate of i inch per minute." We
thank Professor Goss for the results of his

tests—the first part of which is fresh in-

form-ition to us ; but the latter is old.

During our experience as a locomotive en-

gineer we have frequently "pounded" a

poor-steaming "hog" to make a time or-

der, when the water level seemed to drop

about 10 inches per minute. This impres-

sion should not be regarded too seri-

ously, however, as it was given under the

heat of excitement and while the engineer

Microbes.

The worst set of bores the public is

suffering from at present are the microbes

hunters. These people see microbes every-

where in the air, on the earth and in the

waters under the earth. We are warned

that oysters are dangerous food because

they sometimes contain death-dealing mi-

crobes ; sugar is reputed to be unwhole-

some owing to its microbe-absorbing tend-

encies, and we are told that celery is even

worse than oysters. We might as well

die from microbes as be frightened into

starvation. Regarding the prevailing

craze. Professor Norton says:

"There is great danger of the bacterio-

logical craze landing its devotees in a

quagmire from which extrication will be

difficult, if not impossible, without loss

of prestige. The earnest investigators are

prone, in their enthusiasm, to take too

much for granted (the wish being father

to the thought), and it will not be at all

surprising to find that many steps will

have to be retraced and many ingenious

and promising theories abandoned. It

should be borne in mind that microscopic

life is, in the main, beneficent to human-

ity ; that the varieties associated with dis-

ease are comparatively few, by compari-

son with the others, and that in this case

of the bacteria definitely identified with

specific diseases, it has never been satis-

factorily demonstrated that they are the

cause, and not the product, in such cases.

.'\lthough some facts are positively known

in bacteriology, yet the conclusions drawn

from them are mainly conjectural, and it

is not at all unlikely that the next genera-

tion will see the present teachings thrown

out and a general recasting of theories."

of the explosion), when it was completed.

The engine was a little beauty, and we
were full of excitement when the first fire

was started in the furnace. Soon the en-

gine began to run as smoothly as anything

I ever saw. Tommy Stevenson was the

most enthusiastic of all. He said that

he would run a washing machine with the

engine, and to test the speed he turned

the steam valve wide open and put more

wood on the fire. Then the boiler ex-

ploded. All of us were crowded closely

around him at the time and we were

thrown in every direction. When I re-

covered my senses I found that all of the

boys were alive (although badly injured)

with the single exception of Tommy. I

am through with building engines.'
"

Dangerous Amateur Boiler Makers.

We are frequently consulted by our

readers about ho.w to build small boilers

for driving model engines and other pur-

poses where a small volume of steam is

required. We are always reluctant to

give advice to amateurs concerning a ves-

sel likely to be so dangerous as a steam

boiler and we read in a recent number of

the Locomotive particulars of a case

which justifies the caution we have always

maintained about giving advice to amateur

boiler makers. The account says :

"A small model of a steam boiler ex-

ploded, killing Thomas Stevenson and in-

juring eight of his friends. One of the

survivors said to a reporter: T con-

ceived the idea of building a bhaft engine

and boiler two years ago, when I was

working in the Henry Clay shaft. The

other boys liked the idea, and we all

worked with a will until Friday (the day

Clearance Posts.

Since the universal adoption of the

Master Car Builders' type of coupler and

the consequent relief from going between

the ends of moving cars to make cou-

plings and pull pins, we see a number of

devices attached to the rails that in the

old days when the link and pin drawbar

was the standard would have been little

better than man-traps.

In many cases iron or wooden blocks

to work the clearance line where a car on

the side track is a safe distance from the

main track, are coming into use. If they

are so constructed and attached to the

rail where they can be readily seen from

the main track side, they serve a very

good purpose.

The clearance post, which has been in

use so many years, set between the tracks

and reaching about a foot above the sur-

face, is a menace to safety with any kind

of coupler, as trainmen are liable to stum-

ble over them when at work. We have

known of serious accidents resulting from

striking them.

On one occasion a superintendent who
had lost one or two men. who stumbled

or were thrown against the posts, sticking

up in the way of the trainmen, resolved

to do away with them and in lieu of the

posts, substituted a strip of white paint a

foot long on the side of the rail, which

was easily seen by night or day.

We never found out whether he went

back to the old style of clearance posts,

but certainly no one would meet any ob-

struction from his white mark.

Selling Machinery to Russia.

Everyone who is at all familiar with the

situation in the Czar's domain realizes that

it is sure to be a tremendous market for

machinery of all kinds, both from natural

growth and the efforts of the present rul-

ers to stimulate home industry by the in-

troduction of the best machinery for their

shops and locomotives for their roads.

Although not generally known, there

has been a reciprocal treaty under way for

some time which would give the manufac-

turers of the United States a decided ad-
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vantage in supplying the Russian market

for machinery, the only concession on our

part being to remove a portion of the duty

on sugar and similar products from Russia.

This duty is at present 100 per cent., with

an additional 40 per cent, to offset an al-

leged bounty which Russia pays. It is

proposed to remove this extra duty in ex-

change for concessions on the importation

of locomotives and machinery of all kinds.

This is being strongly opposed by the

sugar combination, aided by German
manufacturers, who, if they can kill the

treaty, will secure most of the Russian

trade.

The amount of sugar imported from

Russia last year was about one-third the

value of locomotives and machinery which

we sold there, and which is sure to be

largely increased in the near future, un-

less the trade goes to Germany in event

of the treaty being rejected. Yet the sugar

people—already protected about three

times as much as the machinery trades

—

demand the retention of the extra 40 per

cent., even if the country lose from $10,-

000,000 to $20,000,000 of trade. As a re-

public is supposed to exist in order to

give the greatest good to the greatest num-
ber, it is difficult to see why the machinery

trades should be sacrified in this instance.

and it would seem that the sugar combina-

tions should not be allowed to block a

treaty which promises so much to the

country as a whole—for the locomotive

and machinery trade certainly affects many
more people than the other.

Advertising and Write-Ups,

The "write-up" question is always a live

one, and too many advertisers still con-

sider that putting an advertisement in a

paper gives them a first mortgage on the

reading columns. If the advertising is

not worth the price charged, it is better

to reduce the rate than to make up the

difference by selling the reading columns

as well, for this does not give the adver-

tiser increased circulation, but simply

gives him more space for the same

price.

Matters of interest deserve a place in the

reading columns regardless of the size of

the advertisement, which should be for-

gotten or lost sight of when the editorial

value is considered.

The extreme of the "write-up" question

is being practiced by the Southern Re-

view of Commerce, of Louisville, Ky., and

the Southern Trade Record, of Cincinnati.

These papers, about which it is difficult

to obtain any information, send a very

enticing letter in the following form

:

"Gentlemen—We herewith inclose you

an editorial which we have prepared in

answer to several inquiries on the subject

of the best packing. As we have highly

indorsed it, we are desirous that you
should see the editorial before it is

published. In order that it shall be

as correct and comprehensive as possible

we ask that you add to or alter it as you

may think best. If you have any cuts

which would illustrate the article we
should be pleased to run them in conjunc-

tion.

"As this will be published strictly as an

editorial there can be no cost to you. If

you would like to use a number of 'the

papers, will you please state how many
when you return the copy. Although it is

understood that the publication of this

editorial does not depend on an order for

extra papers, it is needless to state that

such an order from you would be highly

appreciated.

"If you desire, we will mail any number
of papers in accordance to addresses you

would send us, or we will use our own
list of interested people who are not sub-

scribers. In either case, there would be

no charge for mailing, addressing, wrap-

ping, postage, etc., and if you preferred

we would forward you a duplicate list

of all papers sent out.

"The price of the Record is 15 cents,

but we will reserve 100 copies at 12 cents

each, 250 at 10 cents each, 500 at 9 cents

each and 1,000 or over at 8 cents each. An
order for 100 papers or over will entitle

you to one year's subscription to the

Record.

"In either case, whether you desire to

use any extra papers or not, will you

please return the copy as soon as you

possibly can, corrected or O K'd.

"Awaiting your reply, we are,

"Yours truly,

"Southern Trade Record,

"Geo. C. Carter, Editor."

They enclosed in this case a pencil-

written article, stating that they have care-

fully examined all the devices of this

character, "as is the policy of this paper,"

and find this to be the best, so that they

endorse it thoroughly, etc., etc., etc.

As a matter of fact, there is pretty good

evidence that the parties in question never

saw one of the machines in question and

the whole thing was probably written from

a few points obtained from one of their

advertisements.

This is only one of many letters of this

kind which have been sent to us, all giving

approval of the article in question whether

it be steam engines, injectors or sausage

grinders. The value of this kind of ad-

vertising, reaching nobody knows who,

can be calculated without using anything

but ciphers.

The careful advertiser uses enough

space in the leading papers to say what

he desires, and makes his space both at-

tractive and interesting. He doesn't go

into papers of the class mentioned before

and he only sends really new things to

the papers for illustration.

And one of the most exasperating feat-

ures is that these papers probably secure

the "second-class" mail rate the same as

legitimate publications.

QUESTIONS ANSWERED.
Correspondents wishing to have ques-

tions answered in these columns should
send in their names and addresses, not /or
publication, butfor evidence of good faith.
We throw all anonymous letters into the

waste basket.

(15) O. A. T., Wooster, Ohio, writes:

Take, for instance, a center crank con-

nected engine with a 12-inch stroke; will

the piston be exactly in the center of the

cylinder when the crank shaft is at right

angles with the piston rod? A.—No. It

will be off the distance due to the angu-

larity of the connecting rod.

(16) L. W., Xenia, Ohio, asks:

What would be the proper way to dis-

connect an eight-wheel passenger engine

that broke a go-ahead eccentric strap?

Would it be necessary to take down the

back-up eccentric rod and strap? A.

—

Yes. For explanation see page 138 of

Sinclair's "Locomotive Engine Running

and Management," 1899 edition.

(17) P. A. A., Terre Haute, Ind.,

writes

:

Will the steam set a spring ring out

against the walls of a cylinder after the

ring is worn too small for cylinder and the

spring that was in the ring worn out of

same? A.—A positive answer cannot be

given to this question. We think that un-

less the ring was very much w'orn the

steam would push it up to the cylinder.

(18) V. P.-, Jacksonville, Fla., writes:

Please illustrate and give dimensions

and full directions how to have made un-

patented modern appliances for removing

driving springs and spring hangers out

on the rod in quickest way. If you know
of any firm that makes above for sale,

give me the addres:^. A.—We know of no

firm making such devices; if any of our

subscribers do, they will please commu-
nicate with us. The old method of block-

ing up on top of the box and using jack

and chain on the spring is not quick but

is effective.

(19) H. A. R., Genoa, Neb., writes:

Your answer to query in January paper

regarding the relative merits of reducing

exhaust nozzles by bushing or bridges sug-

gests to me an idea prevalent among engi-

neers, especially the older ones, that in

order to have a good steaming engine it

is necessary for the exhaust steam to fill

barrel of stack. If there is anything in

this, might not a split do what an equiva-

lent bushing might not effect towards im-

proving engine's steaming qualities? I

have experimented with splits in double as

well a; single nozzles, with good results.

\.—We have had some experience with

split nozzles and found them more efficient

than bushing. This is not the editor who
answered the que-tion previously.

(20) D. M. C, Pueblo, Colo., asks:

If we have an eight-wheel passenger

engine with both main tires broken out

on the road, can she be run in without

disconnecting? If so, how? If not. why
not ? A.—As both main tires so seldom,
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if ever, break at the same time, we may
consider the case a hypothetical one. If

both main tires should break at once, and

the breakage not be serious, and the tire

still be tight on the wheel, the engine

might be run in without disconnecting,

providing a close watch be kept and the

speed be kept low and within safe limits

that would entail no danger. However,

should the breakage be so serious as to

allow the tires to gape open at the place

of breakage and the tire to be loose on the

wheel, the side rods should be taken down,

the main wheels chained tightly and se-

curely to the engine frame, and the engine

towed in, the main wheels skidding.

(21) V. G., Jacksonville, Fla., writes:

I want to learn how to file front and

is a knack that some experienced round-

house machinists never acquire. Later on

we shall have a full treatise on this sub-

ject.

(22) V. G., Jacksonville, Fla., writes:

I am running an eight-wheel passenger

engine, link motion, indirect. She is out

of ?quare in exhausts, both front and

back moticn, on left side. I have closely

examined all the parts by eye, and can

find nothing wrong. Which is the best

way for me to be very sure of the trouble ?

I can't detect it by eye. A.—Sometimes

the most difficult thing to locate by eye

is the cause which makes an engine lame.

It may be anything from the front of the

valve yoke to the back of the eccentric

strap, or from the bottom of the link to

Fig. J

Qerman Four-Cylinder Compound.

The four-cylinder, eight-wheel com-

pound locomotive here illustrated by eleven

figures was exhibited at the Paris Exposi-

tion by the Hanover Construction Com-
pany. The engine attracted a great deal of

attention partly on account of its hand-

some appearance and partly on account of

novelty of details. Viewed superficially,

it has a decided likeness to an American

engine, with its extended smokebox and

sensible cab, but when an onlooker sets tcv

studying details he finds a good mary
things that never were seen on an Amer-

ican locomotive. Both the high-pressure

and the low-pressure cylinders drive the

same axle—the former on the inside, the

latter on the outside. The high-pressure

Scale for Fi&s. 1 and 2

GERM.\N FOUR-CYLINDER ENCIXE.

back end main rod brasses and line same

properly. I am on a branch run and never

get near shops, and have this work to do

myself. Will you kindly tell me the exact

parts of each to file to reduce them and

how to file square? A.—If you are not

accustomed to filing 'brasses and handling

a file, we would advise you to wait until

the engine is taken in for repairs. It is all

right for a man who is isolated on a

branch away from the shops and has had

experience with this work to do it, but

a novice in learning and practicing on a

main rod brass would undoubtedly make
much trouble for others and himself. To
file a front end brass so it will not pound

and the crosshead not cut the guides, or

a back end so it will not pound or run hot

the top of the reversing or tumbling shaft.

A hundred possibilities might be ventured

and none of them be correct. The better,

quicker and more satisfactory way to

reach the seat of trouble would be to take

off the steam chest cover, get the valve

opening, and go over the valve motion

with a tram. If the engine was once

square and suddenly went lame, there is

something loose, bent or broken, which

the tram will show up.

We understand that in future the Penn-

sylvania Railroad will not take on new
firemen who are under 140 or over 180

pounds in weight. Within these limits are

said to be found the most vigorous and

healthy men.

and low-pressure cylinders on each side-

form one casting with their valve chests,

and the two pairs of cylinders are bolted.

together along the middle line of the en-

gine. A combination frame of bars and.

sheets has been adopted to suit this con-

struction.

The chief novelty, the valve gear, was-

designed and patented by the well-known

expert on railway engineering, Mr. Von
Borries, of Hanover,' especially for use on

four-cylinder compound locomotives. The-

construction is simple and inexpensive.

The pistons of the high-pressure and low-

pressure cylinders act upon an inside and'

an outside crank, set so that the two pis-

tens move in opposite directions, and the-

niasses are to a certain extent balanced as



March, igoi. RAILWAY AND LOCOMOTIVE ENGINEERING

to horizontal movements. Tlic link gear-

ing i.s common to the two pistons of a

pair of cylinders.

In the arrangement, shown in Figs. 9

and II. piston valves, with admission on

the outside, are employed for the high-

pressure cylinders, and flat slide valves for

the low-pressnre cylinders. Diagram Fig.

II explains the arrangement. The slide

valves of the two cylinders do not de-

scribe equal paths, being actuated from

^. lo-x) acio coo

forked ends of this shaft, and the lower

arm of this lever is connected with the

cros.-head of the respective piston. The
ratio of the strokes will depend upon the

relative length of these levers, while the

influence of the length of the connecting

rod upon the steam distribution will al-

most be eliminated.

The air brake of the locomotive is of the

ordinary Westinghousc type. The air

chamber is placed on the front portion of

stead of to the slide. The chief dimen-

sions of the engines are:

Cylinders—Diameters. 12.6 and 20.5

inches ; stroke, 23.6 inches.

Driving wheel, diameter—6 feet 7 inches.

Carrying wheels, diameter—3 feet 3

inches.

Wheel-base—Coupled axles, 8 feet 10

inches; bogie truck, 7 feet 2.5 inches;

total, 24 feet 7 inches.

Steam pressure—210 pounds.

Scale foi rig. 3 to 6

GERM.\X FOLR-CVLIXDER ENGINE

diflferent points f d of the main lever a b

of a Hensinger valve gear; d, belonging to

the low-pressure slide valve, is nearer to

the pin a than c. The high-pressure cyl-

inder valve will therefore always be in

adN'ance of the low-pressure valve, and the

former will work with a shorter cut-off.

In practice it is preferable to add an in-

termediate shaft to the link gear. A spe-

cial lever for each slide is attached to the

the boiler, apparently forming a second

dome. The system of brake rods is sim-

pler than on the engines of the Prussian

State Railways. The four-piston pump,

which lubricates the valve gear, is placed

on the left-hand side of the engine, op-

posite the Westinghousc pump. The oil

pipe of the low-pressure slide valve con-

tains an automatic valve, which, when re-

quired, conducts the oil to the piston in-

Grate area—24.5 square feet.

Heating surface—Firebox. 104.4 square

feet; tubes, inside, 1. 173.3 square feet;

total, 1.277.7 square feet.

Weight—Empty. 108,864 pounds ; in ser-

vice, 118,160 pounds: adhesive, 70.112

pounds : engine and tender, service, 192,640

pounds.

The engine was tested on the State

Railway before being sent to Paris. Pull-
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ing a through train of forty axles and swallowing the revenues that rightly be- Hill is a man whose word is law. because

672,000 pounds weight, on a horizontal long to railroad companies. Not long ago he has demonstrated his ability to make a

track, a speed of 56 miles was maintained

;

he declared that no express companies railroad pay.- He built up the Great Nor-

on a gradient of i in 200 the speed was should be recognized by the railroads and thern without one cent of government aid,

43.5 mile>. The locomotive started easily that every cent of revenue derived from when the subsidized railroads were not

Fig. 9

CYLINDERS AND V.\L7E GEAR—GERMAN FOUR-CYLINDER ENGINE.

and smoothly, and continued to run quiet-

ly when the speed was raised to a maxi-

mum of 68.4 miles.

Against Express Companies.

People who have much to do with ex-

press companies will not be melancholy

on learning the news that the privileges

long enjoyed by express companies are

likely to be greatly curtailed. Mr. James

J. Hill is opposed to express companies

traffic should go into the coffers of the

railroad treasury. He carried this rule

into practice on the Great Northern sys-

tem, and says that he will enforce it on

every road which he controls. It is said

now that the three big express companies

are to be ousted and that the railways will

begin to carry express matter under their

own rules and regulations and receive the

enormous profits that now go to the ex-

press companies. Tliis is Hill's idea, and

earning enough money to pay for cutting

the grass and weeds.

The Joseph Dixon Crucible Company,

Jersey City. N. J., have issued a small cir-

cular which testifies to the virtue of the

Dixon silica graphite paint as a coating for

steel smokestacks, boiler fronts and other

heating surfaces. Firemen who do not use

Dixon's silica graphite paint should send

for this circular.
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Air=Brake Department.
CONDUCTED BY P. M. NELLIS.

Better Brake Inspection Needed on

Eastern Roads.

Coni|)Iaiiit, and justly, too. comes from

an air-brake inspector of a Western line,

in respect of the insullicient brake inspec-

tion and maintenance of Eastern cars cii

route West. The burden of coinplaint

seems to be that the methods employed on

Eastern roads are not productive of effi-

cient results. There appears to be a half-

hearted interest manifested, he says, or a

faint effort made to comply with Master

Car Builders' rules. Our correspondent

further declares that the result of some
air-brake work on Eastern cars passing

through his terminal rii route We^t. indi-

a train of nineteen cars (three home and

sixteen foreign) had been received at a

terminal, where its air brakes were tested

before being allowed to proceed upon the

system. Fourteen of the cars were held

for repairs, such as retaining valve gone,

"out of order," retaining valve pipe broken

off or split, and brake piston packing

leather in bad condition. Four brakes re-

fused to set, and two of the triples were

so corroded and dirty that force was
necessary to remove the working parts.

Besides this, there were numerous leaks in

the train line. The Southern Pacific sys-

tem uses air brakes on all its trains, from

the engine pilot to the rearmost drawbar;

tion with due seriousness, have added to

their forces, but insufficiently. More yard

testing plants are needed for freight trains.

More repairmen arc needed in the yards

to keep the piston travel adjusted, take

out and clean the working parts of the

brake cylinder and triple valve, and stop

leaks in pipes.

This is what is needed, and on the large

majority of roads the repair force must

be increased to do it. Railroads have been

enabled to greatly increase their revenue

because of higher speeds and safer train-

handling made possible by the air brake;

and necessary attention should not be de-

nied this valuable and faithful servant.

.\ STOREROOM IN THE WESTINGHOUSE .\1K-DR.\KE WORKS .\T H.\.\IILT0N, ONT.

Gated that the work done was evidently

for appearance sake only, and not for

effective results. Triple valves have been

cleaned and oiled, but nothing else has

been done. Brake cylinder packings leak,

retaining valves are broken or parts miss-

ing, and retaining valve pipes are broken

or leaking.

That these blunt charges, so boldly made,

are not without foundation is proved by

similar ones coming to us at frequent

intervals from other Western inspectors.

Strong support is given these charges by

interesting and substantial testimony of

Mr. Forney, general air-brake inspector of

the Southern Pacific system, in a discus-

sion at the Air-Brake Association's 1900

convention. He cited an instance where

has done so for a number of years; will

not accept a car unless it is equipped with

an air brake, and altogether supplies Mr.

Forney with such a rounded-out and prac-

tical experience that little suspicion can

be entertained that he talks from fancy or

theory.

Railroads have been so busy equipping

with air brakes in the past few years, and

especially the Eastern and Middle Western

roads, that they have not had time to sup-

ply inspection and maintenance facilities

in proportion to the rapidly increasing

number of air-braked cars. In many
places the same inspection and repair force

is found that was used several years ago,

when half the present numbers of brakes

were used. Other roads, facing the situa-

Ice in Train Pipes.

Numerous complaints come to us of

water getting into the train pipe and

freezing, manifesting itself by giving an-

noyance and trouble in various ways. In

the interest of train safety, every precau-

tion should be taken to guard against

water getting into the pipes, and a few

words just now on that very important

subject inay be timely and acceptable.

Water gets into the train pipe in two

principal ways—first, through failure to

have the moisture deposited in the main res-

ervoir and drained from there ; second, by

passing heated air back into the train line,

where it cools and deposits its moisture.

The first inay be overcome by having a

pipe leading from the air pump into one



124 RAILWAY AND LOCOMOTIVE ENGINEERING Marcli, 1901.

end of a main reservoir and out of the

other end into the end of a second reser-

voir, and out of the opposite end to the

engineer's brake valve. This arrange-

ment gives a straight circulation of air,

allowing it to cool and deposit it? moisture

THE "DIAMOND s" TIRE DRESSING ENGINE

SHOE.

before the train line ii reached, besides

giving greater main .-eservoir capacity.

The second way may be headed off by

compelling the pump to deliver cool air

—

as cool air as it is possible to deliver un-

der normal conditions. The pump must

not be blowing at the rod, through the

packing rings or back through the valves.

Neither must it run hot from want of

cleaning, or other needed repair work. Hot

pumps will generally contribute more

water to the train pipe where freezing re-

sults than any other cause. The brake

valve will warm up as the air passes

through it to release and recharge brakes.

Look out for trouble when such heating

CORRESPONDENCE.
Efficient Air-Brake Inspectors and

Qood Train Handling.
Editor:

It seems more than strange that with

all the air-brake literature at present in

circulation and with all the air-brake in-

spectors and instructors that there is not

a much smoother handling of the brake,

especially in passenger service.

A little over a year ago we took a trip

cast, going over one of the big transcon-

tinental roads and returning via another.

On that trip we paid particular attention

to the manner in which the brake was

handled and noticed very particularly that

much smoother work was done on moun-

tain districts than elsewhere, notably one

division of the Union Pacific, where sev-

enteen stops were made, every one of

them with a single application (this in-

cluded water stops), and every time the

brake was released in time, so there was

no backward lurch at all. Where heavy

trying to show their brightness and knowl-

edge, will assist those in the dififerent de-

partments who need assistance. If a man
has the ability to demonstrate to a class

in an air school just how to handle the

brake and also the ability and nerve to

go out and drop 1,400 or 1,500 tons down
the hills, we predict for that fellow suc-

cess. Our man can do it. We like what

Railway and Locomotive Engineering

says about "men who can only talk air

brake." We know a few ourselves, al-

though we are not bothered with them

I'cre, as the N. P. has a good staff.

L. D. Shaffner.

Hope, Idaho.

Brake Shoes.

Soft cast iron offers greater retarding

effect in brake shoes than other available

metals ; but its rapid wear and liability to

breakage in severe railroad work render

it too costly and short-lived for extended

use.

The desirable combination of longer

wear and greater retarding effect seems to

have been effected in the type of brake

shoe herewith illustrated. As will be seen,

the shoe consists of a bundle of expanded

soft sheet steel parts, surrounded by a

body of cast iron, the cast iron supplying

the retarding effect, and the expanded

steel the strength and longer wear. The
manufacturer has keenly observed that the

liabihty of breakage is greater as the shoe

wears thinner, and has therefore placed

more of the steel in the back part of the

shoe, thus adding strength when it is

needed and enabling the shoe to wear

down thinner with ."^afety than with the

common type. The careful distribution of

the two metals in the tire-dressing shoe,

so placed that maximum retarding effect

is given and wear on proper parts is had,

is worthy of more than passing notice.

diamond s tire dressing shoe for steel

tired wheels.

reductions were made we could hear the

triples releasing so long before the train

came to a standstill that were we gamblers

we would wager a new hat another appli-

cation would have to be made. This was

with an express-car train.

As we worked down into the prairie

country during this trip our attention was

called—very sharply sometimes—to the

many applications made for every stop

and the free use of "the emergency" at

water tanks and coal chutes. Evidently

the air-brake instructors were out hunt-

ing or had "holed up" for winter.

It seems to me that to be a very success-

ful traveling engineer or air-brake in-

structor one should have had a good deal

of personal experience as an engineer, and

should not do as much talking as giving

practical lessons in the handling of trains,

both on grade and levels. We would

never ask a man to do anything we could

not do ourselves if we were filling either

of these afore-mentioned positions and

wished to be successful and popular with

men and management. What the air-

brake field needs, we think, is more men
with good common sense, who, instead of

An Improvement in Air Gages.

'Editor

:

In air-brake operations we use 50

pounds pressure often, and look for it

on the gage, as that is the equalization

pressure between the brake cylinder and

the auxiliary reservoir; 70 is the standaril

pressure for the train pipe and auxiliary

reservoir when fully charged and equal-

ized: 90 is generally used as the main

reservoir pressure, while no is the amount

specified for the train pipe and auxiliary

reservoir in the high-speed brake service.

About all the air gages now in service

(except the semaphore gage) are marked

20. 40, 60, 80, 100, and so on up to the

limit. If air gages were marked 10, 30, 50,

go. no, and so on up to the limit on the

dial, it would be much handier to read

the pressure shown than as now shown,

when you have to hunt for the half-way

position between the numbers.

Some air-brake instructors mark out

the old figures and put on figures for the

pressures most commonly used, for the

"diamond S plain SHOE.

good reason that the class is less liable

to become confused.

If the figures were changed it would be

in the line of better reading of the pres-

sures recorded on the gage. How will

the gage makers look at this question?

C. B. Conger.

Chicago.
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Worn Piston Bush in Bralce Valves.

Editor:

I have had a puzzling experience re-

cently with some E-6 (1892 model) brake

valves. We have a number that have been

WORN BUSH IN BRAKE VALVES.

in service now nearly ten years, and un-

til a short time ago gave no bother. Re-

cently, however, I have had several cases

where the equalizing piston refused to

seat tightly after a service reduction had

teen made. These valves showed symp-

toms of a leak in pressure from the top of

the piston or in the small equalizing reser-

voir and connections.

After being balked by false symptons, I

have finally discovered the real cause,

which is as follows : The packing ring in

the piston seems to be harder metal than

the bush it works in, and has considerable

outward spring. This has worn both the

ring and the bush. The ring has become

smaller and the bush has worn larger at

that point where the piston does its work

in rising and seating. The consequence

is that the ring gaps open at the ends and

permits the pressures above and below the

piston to mingle when they should not.

For instance, when a 5-pound reduction is

made on a train of thirty-five or' forty

cars, the black pointer will drop 5 pounds,

but will move up gradually while the train

pips discharge at the angle fitting con-

tinues, until finally the s-pound reduction

ends in a 3-pound reduction. This proves

that the greater train pipe pressure under

the piston feeds past the ring into the

lesser chamber D pressure during a ser-

vice application.

The foregoing irregularity is not seri-

ous, as an engineer can draw off 7 pounds

if he wants 5, or 10 pounds if he wants 8.

But the greater trouble comes from the

failure of the piston to seat completely

and tightly in some instances. With a

valve in this worn condition, and not as

clean and as well lubricated as it perhaps

should be. it is possible to get a medium-

short train where the equalizing piston

will almost seat, but, on account of the

friction of the ring, will hang in suspen-

sion, as shown by the accompanying cut,

and will allow both chamber D pressure

and train pipe pressure to escape at the

angle fitting.

If trouble is taken to caliper the worn

portion of the bush, it will be found to be

slightly larger than the original diameter

above and below the worn part. The wear

may not seem worth mentioning, but

when this wear is added to the ring wear,

a total wear of some consideration must

be noted. After the piston has been

cleaned and oiled and is entered in the

bush, the ends of the ring will come quite

close together—so close, in fact, that nine

repairmen out of every ten would pro-

nounce the ring perfect. But the entrance

of the bush has never been worn. When
the working or worn portion is reached,

the ring will gap at the ends and let the

pressures mingle as shown by my sketch.

I have repaired three of these valves.

and find it can be done nicely by boring

out the bush in a good lathe (a sixty-

fourth will clean it up) and fitting in a

new packing ring. This can be done by

nothing more or less than a check valve

placed in the hose coupling. The stem

on the back of the valve is threaded so it

may be .screwed into a threaded hole in

the coupling, as illustrated. There are a

few small details which the inventor has

left for the train crew to look after. For

instance, they must break every hose coup-

ling in the train, screw down fast the valve

in the coupling head on the front of each

car and see that tlie valve in the rear hose

of each car is loose, so it may close if the

hose is pulled apart. However, there is

an admirable modesty in the inventor's

claims. He merely states that he has in-

vented a device, which if handled in a cer-

tain manner, will produce certain results.

And it undjubtedly will. He omits the

stereotyped phrase of "valuable and useful

device," and does not even profess to have

produced the finishing touch wliich makc'^

the present air-brake perfect.

Boston. Mass. .\ntcis Jrnn,

FIG. I. NEWLY INVENTED HOSE COl'PLINt..

grinding the packing ring the whole

length of the bush with lard oil and

ground glass. The trouble above men-

tioned has disappeared when these repairs

were made on the valve. Amos Judd.

noston. Mass.

Tlie New Yorl< Engineer's Bralce Valve.

Editor

:

The accompanying cuts of the New
York Engineers' Brake Valve may prove

interesting and instructive to the readers

of Railway and Locomotive Engineer-

ing.

In Fig. I the internal construction of

the valve is shown, and the arrangement

ot the piping connecting it to the main

reservoir, train pipe, air gage and supple-

mentary reservoir.

Air from the main reservoir reaches the

valve through the main reservoir or return

pipe, and is always present in chamber

B, Fig. 4, surrounding the main slide

valve 114 and holding it firmly to its seat.

From chamber B air may pass into the

train pipe in one of two ways, depending

upon the position occupied by the handle

of the brake valve.

The different positions for the brake

Newly Invented Hose Coupling.

Editor:

The accompanying sketch and descrip-

tion will serve to illustrate a recently pat-

ented air-brake device bj- which, in the

event of the cars breaking away or be-

cotning separated and the air brake or

hose being pulled apart, the air in the

pipe or hose attached to the detached or

rear car will escape, and thus cause the

brakes to act and stop the car or cars thai

have broken loose, while the end of the

hose or pipe from which the car has

broken away is closed, leaving that part

of the train next the engine under the

control of the engineer. Fig. i shows the

hose coupled, and Fig, 2 shows them un-

coupled as in a break-in-two.

As will be observed, the invention is

FIG, 2. NEWLY INVENTED HOSE COUPLING.

valve handle are shown in Fig. 2. With

the handle in the "full release" the main

slide valve uncovers a large port in its

seat and permits the main reservoir air in
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chamber B to flow directly into chamber

A and the train pipe. When the handle

is moved to the "running" position the

large direct opening between chamber B
and the train pipe is closed and air from

the main reservoir must reach the train

pipe by way of the well-known form of

excess-pressure valve, shown in Fig. 3.

In the lap position all ports are blanked,

except the little one between the train

pipe and the supplementary reservoir.

When making a service application the

liandle of the brake valve is placed in the

first graduating notch of the service posi-

tion, the main slide valve 114, Fig. 4, is

moved backward until the small port F in

its face is exposed to the train-pipe pres-

sure in chamber A, Fig. 4, and with port

G, which connects with port F by means
of a passage through the center of the

body of valve 114. and is also in its face,

comes in register with port C in the seat

of valve 114. Tliis position establishes a

communication between the train pipe and
I he atmosphere so that train-pipe pressure

may be reduced, but as ports F and G are

small it must reduce slowly.

It is not necessary to lap the handle of

this valve when making a service applica-

tion, as it will lap itself; and this it does

by means of the air pressure contained in

the supplementary reservoir and chamber
D, which communicates with the supple

FACE OF SLIDE VALVE

zy-- I-n-^i-, , F g- -j.-l-rE^:

FIG. 5.

mentary reservoir by means of piping

piston 104, lever 112 and the small gradu-
ating, or cut-off, valve 110.

While the handle of the valve is in the

running or lap position, chamber D and
the supplementary reservoir are in com-
munication with the train pipe and con-
tain the same amount of pressure ; conse-

quently, when the train pipe pressure in

front of piston 104 begins to reduce
through ports F and G to the atmosphere.

the air in chamber D expands and pushes

piston 104 forward, which in turn, by

means of lever 112, moves cut-off valve

no backward along the face of valve 114

until it blanks port F, and thus closes the

exhaust of air from chamber A to the at-

mosphere. The supplementary reservoir

is so proportioned that it will permit about

5 pounds of air to reduce from the train

pipe before pushing piston 104 far enough

forward to close port F in valve 114. Thus

it will be seen that when the fifth notch

has been used, a reduction of about 25

pounds will be had in the train pipe, or an

amount sufficient to set the brakes in full.

In practice, in making a service applica-

tios. if the train consists of four cars, or

less, place the handle in the first notch of

the service position ; but if more than four

cars, use the second notch for the initial

reduction, as this will ensure forcing all

the brake cylinder pistons out beyond the

leakage grooves.

Whenever an emergency arises, place

the handle in the emergency position, the

last one in the quadrant. This position

will bring ports / / and K, Fig. 5—large

direct ports—into communication with the

FIG. 4.

atmosphere through port C, and tram pipe

air can freely escape.

When releasing the brake, hold the

handle of the brake valve in the release

position momentarily, so that the air con-

tained in the supplementary reservoir and

chamber D can escape to the atmosphere,

and piston 104 and cut-off valve no re-

turn to their normal positions. Piston 104

cannot move back when recharging the

train pipe unless chamber D is relieved of

pressure, and when the next service ap-

plication is made, it will be necessary to

move the handle further along in the

graduating notches before the air from the

train pipe will begin to escape.

J. P. Kelly.

R. F. E., Chicago & Alton R. R.

Bloomington, III.

Water Freezing in Train Pipes.

Editor:

I have information of three cases of air-

brake failures caused by train lines freez-

ing up, one on a train of six cars, and the

other two on a train of three cars. The
six-car train ran three miles after whist-

ling for brakes several times. Finally the

train stopped, with tender brake and driver

brake being frozen up. Oh examination,

the six-car train was found frozen up be-

tween the engine and tender, and the

three-car train was found frozen up in

the bend of the train pipe on the tender.

The six-car train was found frozen up

between the engine and tender. The train

was regularly inspected 17 miles from

FIG. 3.

where it failed, brakes being applied and

released. A running test was made one

mile from the station where the brakes

were inspected. The train was flagged 16

miles from where the running test was

made, and failed to work. The train was

running 45 miles per hour when it was

flagged, and ran three miles before it

stopped.

The other failures, being local trains,

and having good driver brakes and not

running at high rate of speed, did not

run over 1,000 feet past the station.

I think this is a very serious matter, and

(Ught to be taken up at once. If those

failures had happened on a heavy grade,

they might have resulted in the loss of life.

Il is evident that there had been water in

the hose—just enough to freeze, and not

enough to be blown out with the air by

opening the rear angle-cock on the tender.

Now. if suggestions are in order, I sug-

gest we run a rod from the tender down
where the hose is connected between the

engine and tender. Have the rod heavy

and stiff enough, so it will hold a drain

cup in suspension, such as is used on the

train line of the tender. Instead of having
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a thread cut in the drain cup, have nipples

on each side with thread cut on it, so we

can connect the hose on either side, and

on the bottom have an automatic valve

that will open when the pressure is out of

the train line, a spring being just strong

enough to raise the valve of the seat, and

when the pressure is pumped in it will

seat the valve. It seems to me that this

would obviate all trouble by freezing train

pipes on engines, as it only occurs on ten-

ders. Arthvk J. 0'H.\R.\.

Port Jervis, N. J.

[Should a drain-cock be necessary, the

I
roposed location and device suggested by

our correspondent would be a good one;

but a better plan would be to render such

a device unnecessary by getting at the root

of the trouble and removing the cause, in-

-tcad of mending the result. The main

reservoir should be kept well drained in

all kinds of weather, especially in cold

weather. Then, again, the main reservoir

and connections should be so arranged as

to guard, as far as possible, against water

getting back into the train line. See "Ice

in Train Pipes." elsewhere in this depart-

ment.—Ed.]

Brake Beam Hanger Inclination.

Editor:

The recent remarks of Mr. S. J. Kid-

der at the Car Foremen's Association at

Chicago, relating to the various causes of

slid flat W'heels under cars having air-

brake equipment induces the writer to

question further the effect of the length

and angularity of brake beam hangers, and

having the brakes hung from the outside

of the wheels in skidding wheels.

There seems to be a difference of opin-

ion between the theoretical and practical

application of the principle of brake beam

hangers where a cylinder of a specified

value is intended to determine the work

desired. To quote from Mr. Parke, in his

very able paper before the New York

Railroad Club and incorporated, in part,

in the Association of Air Brake Men's

iiSg8 Proceedings: "If the desired result

is to be effected through an inclination of

the brake hanger, it is quite evident that,

where the brake beams are hung outside

of the wheels the hanger must incline in-

wardly instead of outwardly, which is, of

course, out of the question for constructive

reasons. The wheel itself stands in the

way of inclining the hanger inwardly, and

this alone is a sufficient impediment to the

application of the principle in cases where

the brake beams are suspended from the

trucks, but outside of the wheels."

The writer has made close observation

for some time of the method in which

car manufacturers and railroad companies

apply the principle of the hanger on out-

side hung brakes, and must confess he is

at sea in his conclusions in the whole mat-

ter. We will, for instance, ask why do

at the present day manufacturers send out

cars having the brake beam hangers dis-

tinctly hanging outwardly, while others

have them in a true vertical position from

the truck frames? There is a specific

cause for this, no doubt ; but it surely

cannot be for truck construction. There

are scores upon scores of cars running to-

day in passenger trains whose cylinder

value falls far short in performing the

desired duty; and to assist materially in

this deficiency it seems to the writer that

the consideration of the length and inclina-

tion of the hanger should be no secondary

matter to obtain the best results in estab-

lishing a maximum braking force. We all

know what a powerful squeeze the shoes

produce from a big cylinder, regardless of

brake beam suspension ; but what we fur-

ther wish is to know the result on a car

having an undersized cylinder, with the

best principle for a hanger. My own
views in the matter seem certain more

from a practical test, but among the air-

brake fraternity there is variance of opin-

ion. Wm. H. Dur.\nt.

Concord, N H.

[The method of inclining the brake

beam hangers as quoted from Mr. Parke's

paper is eminently sensible and highly

efficient. The method is not ''theoretical."

but has proved in practice its superiority

over the careless and stupid methods of

certain car builders who either give the

hangers the wrong inclination or use very

short hangers or both. In the past, no at-

tention has been given this subject, and

car builders have suspended brake beams

with about the same consideration that

they put on a safety chain; that is, they

find easy fastenings for these parts after

everything else is in place. Modern car

building practices, however, consider the

brake when constructing the truck and

the parts are built up integrally, instead

of waiting until the truck is finished and

then stick on a brake in what room may

be left. Recently built passenger cars for

the Lake Shore. Pennsylvania and Erie

with inside-hung brakes are good exam-

ples of modern practice and proper brake

beam suspension. All undersized brake

cylinders on cars should be immediately

replaced with adequate sized cylinders and

no attempt made to compensate for that

fatal defect by inclining the brake beam

bangers to give greater braking power.

In fact, the advantage obtained by Mr.

Parke's method is had only with inside-

hung brakes. On outside-hung brakes,

where the brake shoe should be about two

inches below the horizontal center line of

the wheel, the better inclination for the

hanger would perhaps be a little bit out at

the top end.

—

Ed.)

pairman's kit. and is to be put in between

the hose coupling gaskets when the coup-

ling is made. In this way the pressure

that feeds through the small 3-64 inch hole

must cither release the triple or feed past

the packing into the au.xiliary reservoir

without moving the triple.

The scheme is a good one, and ought to

RO further and be used to test triples that

have been repaired. .A. poorly fitted or

loose piston packing ring would eat up the

pressure as fast as the small hole could

supply it. A good many triples would fall

down on this test. The scheme is all

right ; but I have known inspectors and

repairmen in my time that wouldn't hesi-

tate a minute to punch the little hole out

bigger if it wasn't big enough, to let him

put an "O. K." on his repaired triple.

Otto Best.

A.-B, Insp.. N., C. & St. L. Ry.

NashriUe. Tcnn.

Steam Heat Kink.

Editor:

Where the Mason reducing valve is

used on locomotives in connection with the

steam-heating apparatus, there are several

things that can happen to it which will

prevent the steam from passing through

to the main pipe from which the cars de-

rive their supply for the heating system.

The spring that rests upon the top of

the diaphragm being broken, or the

plunger becoming corroded (after disuse

during the warm weather) and stuck in

the dash-pot. are the most common trou-

bles in this direction; but if the small

port leading from the intermediate valve

to the bottom of the piston gets filled up.

the same result will follow as the main

valve does not open.

If any of these things happen, or if the

handle gives out and the valve cannot be

operated in the regular way. I have found

that by unscrewing the dash-pot and put-

ting a small piece of wood in the cavity

on the top of the piston, and then screw-

ing it up to its place again, the train can

be heated all right until the terminal is

reached. The pressure, however, must be

regulated by the steam valve at the boiler

as carefully as possible. The piece of

wood should be about an inch square by

half-inch thick.

I thought some of your readers might be

interested in knowing about this very sim-

ple method of getting over what might

some time or other give one a great deal

of bother. B. C. Gesner.

A. B. & S. H. Insp., Intercolonial Ry.

Moncton, N. B.

Release Test for Triple Valves.

Editor:

I note the sketch of a device by Mr.

Blackall in February number of Loco.MO-

TiVE Engineering. This device is intended

to be one of the' tools of an air-brake re-

Chicago is the place and April 30. 1901.

is the time of the next convention of the

.•\ir-Brake Association.

Triple valve repairs are sure to become

the most important item of air-brake

maintenance in the future.
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QUESTIONS AND ANSWERS
On Air Brake Subjects.

(20) E. S. R., Bakersfield, Cal., asks:

Is the perforated casing on air cyHn-

ders of air pumps patented, and where did

it originate? Two men claim it. A.

—

The device is very old, and there is no

patent on it. However, one 6i the men
yon mention may have used it before the

other did.

(21) W. H. M., Brooklyn, N, Y.,

writes:

In order to settle a dispute, will you

plea-e say which is right for passenger

train stops, one application or two? A.

—

Two. The first to bring the speed down,

and the second to bring it to a standstill.

See January number.

(22) S. M. R.. Toronto, Gan., asks:

Which will stop an engine quicker, with

a light load, reversing her and opening the

throttle or setting the air? A.—The air

brake, providing it is braking up to the

proper percentage and is in good holding

•condition. This was proved conclusively

in the Air Brake Association's test on the

Nashville, Chattanooga & St. Louis Rail-

way, at Nashville. Tenn.. in 1894.

(23) W. O'K., Montreal, write-;:

In your issue of December, 1900. I saw
a cut of Chubb's patent tool for cleaning

air-brake cylinders on freight cars. I

would like to know how to obtain one and
what the cost of the tool is. If you can

supply me with above information you
will greatly oblige. A.—Will Mr. Chubb
please correspond with Wm. O'Keefe, 271

Bourgeois street. Point St. Charles, Mon-
treal, Canada.

(24) W. McD., Danville, 111., write,:

I see loose brake cylinder and auxiliary

reservoir hanging on freight cars. I guess

the nuts have worked loose. Doesn't this

strain the pipes? A.—Instead of the nuts

working loose, the timbers oftener dry out

and cause the parts to hang loose and
swing. The strains on the pipes are detri-

mental, and ofttimes sufficient to break
off the retaining valve pipe. These nuts

should be followed up by repairmen.

(25) A. J. B., Ogden, Utah, writes:

In a late number of your paper I notice

where you speak of a "fluttering" equaliz-

ing pi;ton in the old D-8 (1890 model)
brake valve. I have seen a number of

these valves, and everyone of them worked
A No. I. Doesn't the "fluttering" prove

that the piston is very sensitive? A.

—

Yes, such has been our experience. Like

yourself, we never saw a "fluttering"

brake valve that wasn't a good one and in

good condition.

(26) E. W., Scrnnton, Pa., writes:

In face of rotary valve of model of 1892

there is a groove called groove /). Will

ypu kindly explain what this groove is for,

and why it is necessary? We are having

a great deal of discussion about it at the

present time. A.—Groove h forms a part

of the passageway for chamber D pres-

sure, above the equalizing piston, to escape

to the atmosphere in both service applica-

tion and emergency positions. The port is

not always true and in register on the

celluloid chart of the instruction book, and

is therefore ofttimes misleading. It is al-

ways true and in proper register in the

brake valve proper.

(27) M. B. E., Fort .Madison, Iowa,

asks

:

What distance should be required to

stop a passenger train of six to eight

coaches, running at a speed of 6 to 20

miles per hour? A.—It all depends upon

the condition of the brakes. The Air-

Brake Association tests held on the Nash-

ville, Chattanooga & St. Louis Railway

at Nashville, Tenn., where the coaches

were braking at 90 per cent., the engine at

75 and the tender at 100 per cent, of the

light weights, a train consisting of an en-

gine, tender and five coaches, running at

30 miles per hour, was stopped in 260 feet.

The engine and tender, at 20 miles per

hour, were stopped in in feet. No train

tests were made at a lower speed than 30

miles per hour ; but. based on the 30-mile-

per-hour stop in 260 feet, calculations

show that with that same train, 6 and

20-mile-per-hour stops could have been

made in about 14 and 116 feet, respectively.

(28) M. B. P., Rockwood, Tenn..

writes

:

We have an F-6 brake valve on one of

our locomotives which will not raise train-

line pressure above 70 pounds ; main res-

ervoir pressure, 90 pounds. Brake-valve

handle placed in full release will not raise

the train-line pressure above 70 and chang-

ing tension on feed valve spring will not

raise it. Air gage has been tested and

found all right. Brake valve has been

taken apart and no trouble found. What
is the trouble? A.—Your pump governor,

which should be connected to the main

reservoir pressure, is evidently connected

into the train-line pressure. Make the

following test : Place brake valve in full

release when both train-line and main-

reservoir pressures are below 70 pounds,

say, at 60. Start the pump. If both hands

rise to 70 and stop, the pump governor

is wrongly connected into train-line pres-

sure. With a pump governor so connect-

ed, you would have 90 pounds main-reser-

voir pressure sometimes, 80 another, and,

in fact, ^ny pressure that your steam at

the time would permit. But you wouldn't

always have 90.

(29) H. R., Reading, Pa., writes

:

A question on the quick-action triple, on

which we have several arguments between

engineers and firemen when a car is

charged up to 70 pounds is shifted out,

then open angle cock and take all air out

of train line, which will bring triple valve

solid against gasket. Now, to get the

brake off, we bleed air out of auxiliary.

The triple valve will not go back to where

it was as if train-line pressure were in-

creased. How, aiul what ports does 'ir

get out of brake cylinder? \.—When
the release cock in the auxiliary reservoir

is opened, pressure will be drawn from
both the brake cylinder and auxiliary, as

the triple is on full application position.

However, as this reduction continues, a

point will be reached where the com-
pressed graduating spring is stronger than

the opposing pressure in the auxiliary and
consequently the triple will move toward

release position to lap. The pressure then

afterwards drawn from the auxiliary res-

ervoir will reduce the pressure on the

back of the slide valve, until finally the

brake cylinder pressure cocks the slide

valve off its seat, the cylinder pressure

escaping at the exhaust port and into the

auxiliary, where it passes out through the

open release cock. The leakage groove

also assists as the cylinder pressure is

reduced and the release spring forces the

piston toward release position.

(30) J. J. B., Cleveland, O., writes:

I notice that a whole lot is said in your

department lately in regard to sending

triple valves back to the manufacturer

when you want them fixed up. Don't you

think this is late in the day to do it? I

overhauled my first triple valve nearly

twenty years ago, when a good many of

your men that hold air-brake jobs to-day

were in kilts. Why can't we do as good

work now as then? A.—It's a mean trick

to poke fun at a fellow simply because he

holds down an air-brake job. We all

wore kilts once, when we were too small

for trousers, and will bet you did, too.

The requirements of a triple valve twenty

years ago, when a six-car train was a long

one, and now, when we haul sixty and

seventy-five air-braked cars, all coupled

up and in operation, are two widely dif-

ferent propositions. It didn't matter much
then whether there was a packing ring in

the triple or not. the brake would apply

and release on a short train anyhow. Now-
adays the most delicate fitting is necessary

to render a triple responsive to light dif-

ferences in pressures on long trains. Spe-

cial machinery to do the work is neces-

sary. The manufacturer has it, and the

railroad has not. The rigid Master Car

Builders' tests of the manufacturer make
the repaired triple as good as new. A
specialist can do the work better and

cheaper than a general mechanic.

A great many vessels in the English

Royal Navy are equipped with what is

known as the Belleville boiler, which is a

water tube boiler of very complex design.

A great many complaints have been made
about accidents happening to this boiler,

whicli in many cases have proved fatal to

men in ' the stoke-hole and engine-room.

An agitation against the boiler became so

intense and influential that the naval

authorities have been compelled to listen

to it, and a test is going on between a

vessel fitted with Belleville boilers and

one with locomotive boilers. Thus far the

locomotive boilers have come out ahead.
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New Plant of the Franklin Air Com-
pressor Works.

Wliat was formerly ihc New York Air-

Compressor Company, with works at Ar-

lington, N. J., have just opened their new
works at Franklin, Pa., which gives prom-

ise of developing into an exceedingly large

plant. Located near the Erie station, with

tracks convenient for both receiving and

shipping and ample room for enlarging as

bnsiness necessitates, they have advan-

tages not enjoyed by many manufacturing

concerns.

In the office General Manager Allen has

worked out a very complete system of

records, so that every piece of work bears

the same number from the first order to

the shipping tag, and in this way it is pos-

sible to follow work from any of the

sales offices, if necessary, and know exact-

ly where it is in the shop.

The machine shop is 100 x 250 feet, and

consists of a central portion, 60 feet wide,

with 20-foot bays each side. The central

or erecting bay is equipped with a travel-

ing crane of 60-foot span and 20 tons

capacity divided between two hooks—the

smaller of tYz and the other of 17^2 tons

capacity. This is worked by compressed

air and has three motors. The air is sup-

plied by an armored hose with a neat but

effective device for looping or paying-out

as the crane moves to or from the point of

supply.

The shop is white inside, as are all the

tools, which give it a neat appearance, and

there is no reason why white tools cannot

he kept looking neat, although many me-

chanics shake their heads whenever this

innovation is mentioned. The tool equip-

ment is good, being mostly new and mod-

ern tools, and others are on the way.

The foundry building is not completed,

hut will be 120x170 feet when finished,

and of modern steel construction. The
first equipment will consist of a lo-ton

Whiting cupola, and others will be added

as required. Sand mixers and molding

machines will of course be a part of tlie

smaller equipment.

A rope drive is employed in connection

with a 250 horse-power Brown engine,

driving pattern shop, machine shop and

lighting dynamo. The pipe covering in

the engine-room is one of the neatest jobs

we have seen, and reflects credit on the

Franklin Manufacturing Company, who
put it in.

The pattern shop has a novel feature in

its roof construction, which is of tile laid

on the steel framework. Whenever de-

sired—four rows in this case—the regular

tiles are replaced by heavy glass tiles,

which interchange with the others. This

allows as much roof lighting as the case

demands, and it can be varied at any time

desired.

There is also a feature in the construc-

tion of the erecting floor which attracts

attention. Sunk in the floor, at intervals

of about 4 feet, are pairs of I-beams, so

placed as to leave about an inch between

the upper llanges for bolting down com-

l)ressors to be tested. At one end of the

beams are removable floor plates which

allow the flywheels to run in the pit thus

formed, and a very convenient means of

testing any and all sizes in any part of

the testing floor is the result.

Provisions are made for the convenience

of the men, there being an ample wash-

room and lockers made of steel netting,

which is now used in most modern con-

struction.

The formal opening of the plant oc-

curred on February 19th, when quite a

number of visitors from Chicago and

New York were present. At the ample

luncheon which was provided brief ad-

dressee were made by General Miller, J.

R. Duntly and a number of others, while

Manager Allen and Secretary Pressinger

were vcrv much in evidence in entertain-

DEVICE FOR FILLING LUBRIC.\T0R.

ing the guests. With the accumulation of

orders, due to the energy of the sales de-

partment and the facilities which have

been provided for turning out work, the

future of the Franklin Air-Compressor

Company i> bright indeed.

Mr. John Pratt, who enrolled in the

International Correspondence Schools,

Scranton, Pa., over nine years ago. was

recently appointed superintendent of coal

mines for the Mexican International Rail-

road Company at Fuentes, Mexico. He
was assisted in securing the position by

the Students' Aid Department of the

Schools. Mr. Pratt was the sixth student

enrolled in the complete coal-mining

course.

Filler for Lubricator.

Tlie accomp;inying cut shows a device

for filling a lubricator any required amount
without closing either steam, water or

feed valves and without draining or de-

creasing pressure in lubricator. It is the

invention of Messrs. L. E. Allen and A.

F. Finch, of Boone, la.

An auxiliary cup is placed beneath the

lubricator by a block connection with two
liassage-ways through it, with a valve in

each, with a tube connecting to the bot-

tom of one of the passage-ways and ex-

tending to the bottom of the auxiliary, to

carry the water down underneath the oil

when the valves are open. The water, be-

ing the heavier, will raise the oil up

through the other passage-way to the

lubricator.

If the lubricator is located on the boiler

head in such a manner that the auxiliary

cannot be connected by the block direct,

the auxiliary may be placed in any con-

venient place on the boiler head and pipe

connection made as shown in cut.

The attachment is connected to the

lubricator by simply removing the drain-

c:ick and screwing connection in its place.

To fill, close valves between auxiliary

and lubricator and fill auxiliary in usual

manner. If it is desired to only put in a

small quantity of oil, draw water from

auxiliary equal to the amount of oil to be

used.

It i . not necessary to close the feed or

in any way molest the operation of the

lubricator while filling.

Do not drain the auxiliary until it is de-

sired to fill, in order that you may be able

to draw but the amount of water that it is

desired to replace with oil.

L'nder the heading "Heating and Ven-

tilating the Largest Roundhouse in the

World," the B. F. Sturtevant Company,

Boston, Mass., have issued a neat booklet

describing the Clinton roundhouse of the

Chicago & Northwestern road. Those

who are interested in such problems will

want a copy.

The Master Car Builders' Committee on

Triple Valves have recently completed

tests of a new form of triple submitted by

Mr. R. Fitzgerald, general superintendent,

Chicago Junction Railway. ,The tests

were made upon the association rack in

the laboratory of Purdue L'niversity. They
were conducted by Messrs. G. W. Rhodes,

W. S. Morris and William Mcintosh, rep-

resenting the Master Car Builders' Com-
mittee. The committee was assisted by

Mr. A. J. Cota, air-brake instructor of

th.- Burlington system; Mr. W. P. Hunt-

ley. Jr.. air-brake instructor of the Chesa-

peake & Ohio Railroad, and also by mem-
bers of the instructional corps and by stu-

dents of Purdue University. The owner

of the valve was represented by Messrs.

Harvey S. Park and M. W. Hibbard.



130 RAILWAY AND LOCOMOTIVE ENGINEERING March, 1901.

A New Milling Machine.

The Becker-Brainard Milling Machine

Company have just turned out a new de-

sign of plain horizontal milling machine,

as shown in the accompanying engravings.

The saddle is very long, being equal to full

length of table and lo inches longer than

maximum feed of platen. The cross feed

also has a much larger range of feed than

is usual. An idea of the capacity can be

obtained from the following dimensions

:

Working surface of table—16 x 48 inches.

Full length of table—56 inches.

Longitudinal feed—42 inches.

Transverse feed—16 inches.

Feed per revolution of cutter—.003 to

.350 inch.

Greatest distance between center of

spindle and platen—26 inches.

Greatest distance between spindle and

rotary platen—20 inches.

Greatest distance between vertical spin-

dle attachment and main table—18 inches.

Greatest distance between vertical spin-

dle attachment and rotary table

—

12Y2

inches.

Vertical adjustment of knee, automatic

—26 inches.

Diameter of spindle at main bearing—

3

inches.

Diameter of rotary table—Outside oil

pockets, 22 inches ; inside, 19 inches.

Size of hole in spindle—Brown & Sharpe

taper, No. II.

Speed of counter—Slow, 125 ; fast. 375.

Diameter of pulleys (4-inch belt)—12

and 18 inches.

Net weight—4,700 pounds.

The large size of spindle means that

heavy work can be handled without

springing, and this is an important item

where first-class work is desired. The
table can be operated from the front or

from either end—a decided convenience

to the operator, which means an increa.sed

output in work.

A very- useful attachment is the verti-

cal spindle and angular head shown in

the second view. This is a very substan-

tial device which has its spindle bored the

same as the main spindle, so as to take

the same cutters. This head can be set

lo any degree of angle and is well adapted

for rack and slot cutting in line with the

spindle. The rack cutter is run on an

auxiliary spindle connected with the angu-

lar attachment and is set to run between

the bearings central with the axis of the

vertical spindle.

The unusual range of the cross feed of

the table will allow of end milling with

the vertical spindle set in a horizontal

position, at a right angle with the main

spindle.

The rotary attachment has a graduated

table and is fed automatically in either

direction by means of a gear bracket and

interchangeable feed gears, giving thirty-

two changes of rotary feed. Adjustable

stops arc provided to trip the rotary feed

automatically at either end of the seg-

ment.



March, 1901 RAILWAY AND LOCOMOTIVE ENGINEERING 131

The main spindle is provided with ad-

justable bronze boxes, bored to Brown &
Sliarpe taper No. ii. Arbors, mills and

collets are rigidly secured by means of a

drawbar. Backing out is neatly done by

unscrewing of the drawbar at the rear

end of the spindle. The machine illus-

trated on opposite page shows a four-step

cone for 3J^-inch belt, and is back-geared

ID to I. Diameter of the largest step,

14M inches; small step, 65^ inches, giving

with two counter speeds sixteen changes

of spindle speeds. When preferred a

thrte-step cone with 4^-inch belt is fur-

nis! ed to order in place of the four-step

cone.

The overhanging arm can be pushed

back and is provided with one main and

one auxiliary brace for supporting arbor;

will swing cutters i6j^ inches in diameter.

All table feeds are automatic in cith-r

Schenectady Ten Wheel Locomotive
for Cape Government Railways.

The ten-wheel engine here shown is one

of a lot recently built by the Schenectady

Locomotive Works for the Cape Govern-

ment. This is a narrow-gage engine, and
following are the leading dimensions and

particulars

:

Gage—3 feet 6 inches.

Fuel—Bituminous coal.

Weight in working order—107.830

poimds.

Weight on drivers—85,350 pounds.

Wheel-base—Driving, 11 feet 4 inches;

rigid, n feet 4 inches; total, 21 feet 2

mches.

Diameter of cylinders

—

ly'/' inches.

Stroke of piston—26 inches.

Horizontal thickness of piston

—

s'A

inches.

Dirinictcr f'f piston rrid— ,^ inches

nals—Mam,7|A inches; F. and B., 7 inches

diameter by S'/i inches.

Diameter and length of main crank-pin

journals

—

Sl4 inches diameter by s'A

inches.

Diameter and length of side rod

crank-pin journals—Front, 4^4x3 inches;

back, 4J^ x 4 inches.

Engine truck—Kind, four-wheel swing

bolster.

Engine-truck journals—5 inches diam-

eter by 81/2 inches.

Diameter of engine-truck wheels—28^
inches.

Kind of engine-truck wheels—Standard

steel tired, wrought-iron spoke center,

with 3% X S14 inch tire.

Boiler, style—Straight.

Outside diameter of first ring—6oJ4

inches.

Working pressure— 180 pounds.

SCHENECT.ADV TEX-WHEEI. LOCOMOTIVE FOR CAPE GOVERNMENT R.\ILW.\V.

direction and instantly reversible. Auto-

matic stops are provided for tripping feed

lever. The table feeds can be manipu-

lated by hand from the front of the ma-
chine or at either end of the table, to suit

the convenience of the operator. A quick-

return motion ratio of 3 to I is conven-

iently located at the front of the machine.

All feed screws are dialed with microm-
eter readings to one-thousandth of an

inch. Knee may be fed automatically in

either direction.

A correspondent in Montreal writes

:

"T have just been taking a preliminary

look at your February number, and it ap-

I'ears to me to be a veritable balm of

Gilead to the nerve-racked engineer of to-

day. Although it breathes soothing words,

the remarks on 'pooling,' compounds,
"overgrown locomotives' and 'officials

need training,' must go right straight to

the heart of every one of us."

Kind of piston packing—Cast-iron rings.

Kind of piston-rod packing—^Jerome

metallic.

Size of steam ports—16 x lA inches.

Size of exhaust ports—16 x 25/2 inches.

Size of bridges— i inch.

Kind of slide valves—Richardson bal-

anced.

Greatest travel of slide valves—5 inches.

Outside lap of slide valves—i inch.

Inside lap of slide valve—Line and

line.

Lead of valves in full gear—Line and

line.

Kind of valve stem packing—Jerome

metallic.

Diameter of driving wheels outside of

tire—54 inches.

Material of driving-wheel centers—Cast

Iron.

Tire held by shrinkage and set-screws.

Driving-box material—^Cast steel.

Diameter and length of driving jour-

Material of barrel and outside of fire-

box—Coatesville steel.

Thickness of plates in barrel and out-

side of firebox—9^, yi and ^ inch.

Horizontal seams—Butt joint, sextuple

riveted, with welt strips inside and out-

side.

Circumferential seams—Double riveted.

Firebox, length—95 inches.

Firebox, width—28J4 inches.

Firebox, depth—6254 inches F., 48^
inches B.

Firebox, material—Copper.

Firebo.x plates, thickness—Sides, 'A

inch; back, 5^ inch; crown, yi inch; tube

sheet, H and 9-16 inch.

Firebox, water space—^Front, 3J4 inches ;

sides, 3'4 and s inches ; back, 3^ inches.

Firebox, crown staying—Radial stays,

I inch diameter.

Firebox, staybolts—Copper, I inch di-

ameter.

Tubes—Material, charcoal iron. No. 13,
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B. W. G. ; number, 195 ; diameter, 2

inches; length over tube sheets, 138^^

inches.

Firebrick supported on angle irons.

Heating surface—Tubes, 1,163.53 square

feet; firebox, 111.7 square feet; total,

1.275.23 square feet.

Grate, style—Rocking, with drop plate.

.\sh pan, style—Hopper.

Exhaust pipes—Single.

Exhaust nozzles—4^4. 5. 5/4 inches di-

ameter.

Smoke stack—Inside diameter, 16 and

14 inches; top above rail, 12 feet 8 inches.

Boiler supplied by two Gresham & Cra-

ven's No. 8 injectors, Cape pattern.

Tender

:

Weight empty—35,020 pounds.

Wheels, number—Eight.

Wheels, diameter

—

33y2 inches.

Journals, diameter and length—4^
inches diameter by 9 inches.

Wheel base—14 feet S inches.

Tender frame—-Steel plate and chan-

nels.

Tender trucks—Four - wheel, channel

iron, center bearing, side bearings on back

t ruck.

Water capacity—3,360 LI. S. gallons.

Coal—Six tons.

Total wheel base of engine and tender

—

44 feet iiJ4 inches.

Steam brake on two pairs of drivers.

Automatic vacuum brake on tender and

for train.

One "Ramsbottom" 3-inch safety valve.

Magnesia sectional lagging on boiler and

on cylinders.

Gresham & Craven's patent steam sand-

ing gear.

Nathan & Co. No. 8 double sight feed

cylinder lubricator.

One 3-inch and one 4-inch Star chime

whistle No. 3.

Effort of State Legislatures to Pro=

mote the Safety of Railroad Men.

Prior to the creation by the Federal

Government of the Interstate Commerce
Commission in 1887 the legal regulation

of railways was a duty resting upon the

individual States. Practically all of the

States have enacted laws regarding rail-

way transportation within their boundaries

and probably the majority of them have

created the office of commissioner of rail-

ways to supervise the execution of such

laws. As regards the prevention of acci-

dents, this legislation has taken the form

of making it obligatory upon railway cor-

porations to equip their cars and loco-

motives with devices which render their

operation by the employes safer, and to

take certain other precautions to prevent

accidents.

Though there are a large number of op-

erations in connection with the running

cif trains that present elements of danger,

the laws of the States relate only to the

few which are the most important. These
are in relation to the coupling and the

uncoupling of cars, the system of braking,

the blocking of frogs, switches and guard

rails, the erection of warning posts to in-

dicate that a bridge or other superstructure

is near, and the insuring that such struct-

ure is of sufficient height above the rail-

way track. The dangers which it is de-

sired to lessen or remove are those result-

ing from the necessity for employes to go

between the cars in coupling and uncoup-

ling them and run to along the tops while

the train is in motion in order to set the

brakes, the risk of being struck by bridges

or other obstacles over the road, and the

danger of getting their feet caught be-

tween the rails where they are close to-

gether or form an angle.

Although the subject of deaths and mu-
tilations occurring in coupling and un-

coupling cars had been repeatedly dis-

cussed by the State Railroad Commission-

ers in their reports, and railroads had

been urged to move more vigorously to-

ward adopting automatic couplers, the first

legislative action was not taken until 1882.

In that year Connecticut passed a law

providing that automatic couplers as ap-

proved by the State Railroad Commis-
sioner and of such a character that it

should not be necessary for the employes

to go between the cars for the purpose of

coupling them, should be placed on all

new cars built or purchased for use on

railroads of the State. A statute nearly

identical in its provisions was enacted by

Massachusetts in 1884. In that year also

the Legislature of New York passed a law

that after July I, 1886, only couplers

should be placed on new freight *cars

built or purchased for use in that State.

A statute quite similar was passed by

Michigan in 1885. In 1886 Massachusetts

supplemented its legislation already men-
tioned by a law providing that before Jan-

uary I, 1887, all frogs, switches and guard

rails, with the exception of guard rails on

bridges, should be adjusted, filled or

blocked in a manner satisfactory to the

railroad commissioners, so as to prevent

the feet of employes being caught therein.

—From Bulletin Department of Labor.

ing at these schools are put into the draw-
ing room for a time under the eye of the

chief draftsman.

We have received a letter from Robert

J. Love, an apprentice in the Pennsylvania

Railroad shops at Baltimore, Md., g'\ing

some particulars of his experience with

the apprentice system. Up till within two
years ago, the boys in the shop where he

worked were kept persistently on one kind

of a job, and they had very poor facilities

for learning the trade. Two years ago,

on the advent of a new master mechanic,

the boys were given much better facilities

for learning their business. They are given

a share of all kinds of work, including six

months on air-brake repairs and steam

heat maintenance. The latter part of the

four years is spent on the road. Most of

the boys are students at the night schools

and several with the International Corres-

pondence Schools. Those who learn draw-

Oriental Farmers Worst the Railroad

Company.

In connection with the illustrations and
facts which we have recently published

concerning the Jaffa & Jerusalem Railway,

the following poem may be of interest to

our readers. It is taken from a scrap-

book, and is marked "Denver paper." We
incline to think that Eugene Field was the

author.

Ben Ali Sneezer late one afternoon

Met Sheik Bak Gammon on old Horeb's

Mount,

And thus he, in the language of the East,

His multifarious hardships did recount:

'Oh, Sheik, I bow me in the dust and
mourn

;

For lo ! whilst browsing on the fertile

plain.

Two of my choicest heifers, fair and fat,

Were caught in limbo and were duly

slain

By that infernal pest, of recent birth.

The half-past eight accommodation
train."

Tlien quoth the Sheik : "One of my whit-

est lambs.

Which I did purpose soon to drive to

town,
,

While frisking o'er the flowery lea.

Was by that self-same train run down.

Now, Oh Ben Ali, by the Prophet's beard.

What are we ruined shepherd folks to-

do?

Suppose we take our troubles into court,

You'll swear for me and I will swear

for you.

And so by mutual oaths it's possible

We may most happily pull each other

through."

Ben Ali Sneezer, some months after, met
The Sheik Bak Gammon, and inclined

to sport

;

They two sat down upon a cedar stump

To talk of their experiences in court.

Ben Ali quoth : "Them cows was thin as-

rails;

Now that they're gone it's glad I am."

Bak Gammon said : "Now that the judg-

ment's paid.

I don't mind telling you that slaughtered'

lamb.

So far from being what you swore in

court.

Was, by the great horned spoon ! not

worth a ."

The Panhandle people tried running

their express engines 193 miles without

changing, but they found that towards the

end of the run it was impossible to keep

the fire clear enough to generate steam

freely, and now they have abandoned the

practice and change engines in the middle-

of the division.
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William C. Baker.

We deeply regret to announce the death

of William C. Baker, Upper Montclair,

N. J., on February 6th. He was killed

by a train of the Erie road, while on

his way to New York. He was born

in 1828. and had been in business for

about fifty years, being the originator of

the system of heating cars by hot water

circulation.

Aher making the Baker heater famous

throughout the country, he designed ap-

paratus for using steam from the locomo-

tive, and this system is now largely used

throughout the world.

He was well known in all railroad cir-

cles and had a host of friends in every

part of the country, to whom he was an

authority on all matters relating to the

heating of cars. During his business

career he was connected with Baker,

Smith & Co., the New York Steam Heat-

ing Company and the Baker Heater Com-
pany, succeeding the latter in his own
name a few years ago. If the thousands

who travel daily would stop to consider

the added comfort which they enjoy due

to his inventions, they would resolve

never to forget the man or his invention^.

We understand the business will be car-

ried on under the same management a^

associated with Mr. Baker during the In-t

ten years.

that all their heaviest expresses had to be

"double-headed," it is idle to pretend that

they kept abreast of the times.

Moreover, the contrary stands absolute-

ly confessed now by their abandoning

their former ways and constructing loco-

motives of dimensions more adequate for

the duty prescribed for them by inevitable

circumstances. Far be it from me to twit

them with this change of front. No, in-

deed. I cordially congratulate those who
have discovered, although tardily, the er-

ror of their earlier ways and who now
are earnestly striving to "rise to the occa-

sion." I only wish they could see their

way to go a little farther in this right

and necessary direction. The continued

"double-heading" of so many trains is in

itself a tacit admission of either deficiency

in locomotive power or of bad manage-

ment in its employment.

Mr. J. A. Aspinall's large engines of

European Railway Jottings.

BY CH.\RLES ROUS-MARTEN.

Already it is possible, I think, to fore-

cast the general features which will char-

acterize British locomotive engineering

during the current year—the first of the

twentieth century. I am aware of the

unwisdom of prophesying "unless you

know" and of the always-existent possibil-

ity that some enterprising or ambitious

chief mechanical engineer may suddenly

spring on us a surprise in the shape of a

remarkable novelty in design, but I do

not anticipate anything of the sort during

this year 1901.

It seems to me that British engineers are

steadily settling down to a recognition of

the fact that for modern passenger work

the essential necessity is ample tractive

force as furnished by suitable dimensions

of wheels and cylinders with proper rela-

tions between them and backed by abun-

dant boiler power. It may be asserted

that British engineers always have been

awake to these necessities. But history

absolutely contradicts such an assertion.

When the chief mechanical engineers of

many leading British lines have been con-

lent for years to employ boilers having

only 900 to 1,200 square feet of heating

surface and 140 to 160 pounds of steam

pressure when other countries were using

50 to 100 per cent, more heating surface

and 25 to 50 per cent, higher steam pres-

sure, notwithstanding that the insufficiency

of capacity on the part of their engines

was conclusively demonstrated by the fact

the "1400" class on the Lancashire &
Yorkshire Railway are admirable so far as

they go, and he himself claims to have

reached with them the "ultimatum" in

lespect of boiler size permitted by the

limitation of the British loading gage. No
Qoubt while 7-foot 3-inch drivers are used

this is so. But why use them? So far

I have never been able to discern one

single advantage which the Lancashire &
Yorkshire engines, with 7-foot 3-inch

drivers, have over, let us say, Mr. J. F.

Mcintosh's Caledonian engines ("900"

class) with drivers only 6 feet 6 inches in

diameter. Again, the Lancashire & York-

shire monsters have 175 pounds steam

pressure. Why not more, seeing that

pressures of 200 to 230 pounds are being

freely employed elsewhere? It may be as-

sumed that such a high pressure cannot

be profitably employed in non-compound
locomotives. But it is used in the latest

non-compound engines on the French Or-

leans and Etat and P. L. M. Railwavs.

And even were the case otherwise, why
not compound ?

These and other questions are being

slowly and laboriously thought out in

Britain. But the results are not yet.

Still, some advance is being made. It is

now recognized on all hands that large

single drivers, while most efficient and

convenient on particular classes of work,

such as light fast expresses, are not eco-

nomically suited to heavy express duty,

especially on moderately steep grades. I

believe I am warranted in saying that

—

unless in completion of previously ar-

ranged orders—no single-driver engines Ip
will be built in Britain this year. The type

has been definitely abandoned on two lines

which once counted among the most con-

sistent advocates of the single-wheeler.

Mr. W. Dean and Mr. J. Holden, the

chief mechanical engineers of the Great

Western and the Great Eastern, respect-

ively, have personally informed me that

they intend building no more single-

wheelers. On the Great Northern, Mr.

H. A. Ivatt is turning out large numbers
of coupled express engines. It is true

he has brought out a second engine of his

tine "266" class, but there are as yet no

indications that he intends to multiply the

lype materially. For the Great Central,

.Mr. Robinson is completing the batch of

7- foot g-inch wheel singles designed and

ordered by his predecessor. Mr. H. Pol-

litt, but I deem it improbable that any

more will be built.

Strangely enough, Mr. S. W. Johnson,

once the inveterate opponent of the single-

wheeler and the staunch advocate of the

coupled type, is now the only locomotive

chief who appears likely to go on con-

structing single-driver engines. Yet I am
by no means certain that even he will add

more to his latest batch of the "Princess

of Wales" type, exhibited at Paris last

year. At any rate, his latest engines or-

dered are all of the coupled class.

Glancing over the railways of Great

Britain generally, I gather that there will

be a prevalent tendency to adopt reduced

diameters of driving wheels. The Great

Western engines will have 6-foot 8-inch

and s-foot 8-inch drivers, instead of 7-foot

8-inch. The London & South Western

will have 6-foot 6-inch instead of 7-foot

i-inch; the South Eastern, 6-foot 9-inch

instead of 7-foot; the Great Northern.

6-foot 6-inch instead of 8-foot i-inch or

7-foot 7-inch ; the North Eastern, 6-foot

g-inch instead of 7-foot 7-inch or 7-foot

I-inch. All will gain proportionately in

tractive force, through augmented lever-

age. What will they lose? Upon my
word, I cannot see.

I think the old fallacy that large wheels

are essential to high speed is almost played

out at last, even in Britain. The only 10-

foot drivers ever used were tried—unsuc-

cessfully—in the thirties (1838) ; the only

g-foot. in the early fifties ; the only 8-foot

6-inch, in the forties. We are growing to

recognize that big wheels must be classed
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among the fads of immature knowledge

and limited experience. So far as speed

capabilities go, I may say that all my
fastest speed records during the past year

(e. g., 87.9 and 86.5 miles an hour) were

obtained with 6-foot 6-inch or 6-foot 8-

inch coupled wheels, and not with large

single-drivers. The dread of high piston

speed is another delusion of the past.

It is difficult to say just yet whether the

new departure—so far as Britain is con-

cerned—taken by Mr. W. Worsdell and

Mr. P. Drummond, of bringing out ex-

press engines with six-coupled wheels,

T|^ will extend. Mr. Worsdell has now un-

der construction a fresh batch of these

ten-wheelers, with 6-foot 8-inch instead

of 6-foot drivers, a modification which

does not appeal favorably to my judgment.

But as yet no railway shows signs of fol-

lowing the example set by the North

Eastern and Highland lines.

It is still rumored that more of Mr. D.

Drummond's and Mr. J. Manson's four-

cylinder non-compounds are to be built

for the respective South Western Rail-

ways of England and Scotland, but I have

no authentic information. So far there

are no symptoms of coming four-cylinder

compounds, but I hear that a three-cylin-

der compound, somewhat on the lines of

the one tried on the North Eastern, is

still in course of incubation at Derby

(Midland), and that a compound of some

sort is under serious consideration at St.

Rollox (Caledonian). It appears to be

deemed essential that a new design should

be brought out in each case. All the

French lines have adopted that of M. de

Glehn, which has worked so successfully

for several years. In Britain it seems to

be thought derogatory to adopt any out-

side system, however successful. Each

railway must have its own particular

method, whether good or bad. So far as

I can learn, it is not intended to multiply

the three-cylinder compound type tried on

the North Eastern (No. 1619), in spite of

its apparent successfulness. I do not

know why.

The only new express engines yet

definitely annoimced for this year are

those of the fresh type designed by Mr. H.

S. Wainwright, locomotive superintendent

of the South Eastern & Chatham Railway.

These, which are to be out next month,

will have 19 x 26 cylinders and 6-foot 9-

iiich coupled wheels.

The Great Northern is about to follow

the example of the London & North West-

ern and Lancashire & Yorkshire lines, and

introduce eight-wheel coupled goods en-

gines. One wonders why this was not

done before. Most of the new locomo-

tives to be brought out this year will have

over 1,500 square feet of heating surface

and 180 to 200 pounds steam pressure.

That is a step in the right direction, but

much larger boilers will still be needed.

For the French Southern—or Midi-
Railway some enormous eight-wheel

coupled express engines of the Consolida-

tion type, but on M. de Glehn's four-cyl-

inder compound system, are to be built

immediately to work the express trains

over the terrific grades (3.2 per cent, for

many miles) on the Pyrennean section of

the Midi line. They are to be at work in

June and are expected to give valuable

results.

Heavy Switch and Frog Planer.

The Woodward & Powell Planer Com-
pany, Worcester, Mass., are making a spe-

cialty of planers for frog and switch work,

and some of their latest designs are be-

lieved to be the most powerful planers in

existence.

This is 36J4 inches between housings,

and these are 38'4 inches deep from front

to back, making an exceptionally stiff de-

sign. The bed varies in length according

to work, but probably averages 20 feet, is

8 inches deep, and is solid, except for T-

ing an instruction book over a couple of

times does not teach them anything.

The first class mentioned appear to have

the easiest time; mental gifts are an ad-

vantage to anyone. The second class can

be depended on to go ahead and be suc-

cessful, just the same as a good work-

man does when you give him a full set of

good tools, good material to work on, and

tell him what the finished product must be-

like ; these men form the larger part of

our successful men, no matter what busi-

ness they engage in.

The last-mentioned class really need

more help when learning a new business,

or in learning new facts about their own
business, than both the other classes, for

they are easily discouraged at the begin-

ning, not having courage to persevere.

We find all these classes of learners

among the railway employes to-day, and

it is quite a problem how to arrange the

WOODWARD & POWELL S SWITCH .\ND FROG PLANER.

slots planed in it. It is square lock gibbed,

gibs being $% inches wide and 2 inches

deep.

Gears are all cast steel, pinions and

rack forged. The rack is 8^-2 inches

wide, and gear has g-inch face. Driving

shaft is 3-)^ inches in diameter, and a

434-'nch belt is used with a velocity of 106

to 212 feet per foot of table. They are

provided with two and four heads, the

iktter having double the power of the for-

mer, and Mr. Powell believes that they

are the most powerful machines on earth.

They weigh about 35,000 pounds, which

is decidedly heavy for a 36-inch planer.

Different Ways of Learning.

Some men learn easily because their

mental powers take that channel ; if they

do not at once practice what they learn

they may forget some of it. Other men
learn slower, but they have found out that

earnest study will conquer almost any

subject; these men make permanent im-

provement. Still other men fail at the

first trial, because tbev find out that read-

work so that all may profit by the instruc-

tions now so generally given by railroad

managements. It has been one of the

methods followed for years, to have the

beginner learn from association with and

observation of the work of those longer

in the service.

This method is too slow to suit modern
requirements in the train service. There

is so much required from each man on a

locomotive or in the caboose that men
must learn fast if they are to be of any

service in the safe and rapid operation of

trains.

For that reason we .see the men seeking

for text books on the operations of the

locomotive, whether in good order or

broken down, and these same text books

are now valued more highly than ten

years ago. Mechanical appliances are also

appreciated, and a road without sectional

valves is away behind the times. The
schools in which mechanical matters arc

taught by correspondence are doing a

great work, which is to their credit.

Speed the good work in every way you

can.
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Personal Department.
PERSONAL.

Mr. John J. Neifert has been appointed

trainmaster of the Leliigh Valley at Hazle-

ton. Pa.

Mr. C. H. Putnam has been appointed

superintendent of the Great Northern

shops at Spokane, Wash.

Mr. P. T. Ellery has been appointed

trainmaster of the Baltimore & Ohio, with

lieadquarters at Glenwood, Pa.

Mr. Chas. Everhardt has been appointed

traveling engineer of the Chicago & East-

ern Illinois, with office at Chicago. 111.

Mr. Cornelius Vanderbilt has invented

a new form of locomotive tender, and he

is working upon the designs of a steel car.

Mr. A. E. Boice has been appointed

general sales agent of the Bethlehem Steel

Company, with office at South Bethlehem,

Pa.

Mr. H. F. Coyle has been appointed as-

sistant superintendent of the Mahoning
division of the Erie, with office at Youngs-

town, O.

Mr. Thos. Shillinglaw has been appoint-

ed general foreman of the Chicago Ter-

winal & Transfer Railroad at East Chi-

cago, Ind.

Mr. George J. Gildroy has been appoint-

ed superintendent of the Mahanoy &
Hazleton division of the Lehigh Valley at

Hazleton, Pa.

Mr. C. O. Dambacher has Been appoint-

ed assistant trainmaster of the Pittsburg,

Bessemer & Lake Erie, with headquarters

at Albion, Pa.

Mr. D. J. Timlin has been appointed

master mechanic of the Texas Central at

Walnut Springs, Texas, succeeding Mr.

W. B. Warren.

Mr. T. F. Brady has been appointed

master mechanic of the Mexican Central

at Chihuahua, Mex., succeding Mr. H. W.
Ridgway, resigned.

Mr. C. L. Petrikin has been appointed

master mechanic of the Southern at

Princeton, Ind., in place of Mr. R. M.
Boldridge, resigned.

Mr. George W. Smith, master mechanic

of the Santa Fe Pacific, has removed his

lieadquarters from Albuquerque, N. M.,

to San Bernardino, Cal.

Mr. J. E. Muhlfeld, master mechanic of

the Grand Trunk at Ft. Gratiot, Mich.,

has been transferred to Montreal, vice

Mr. A. G. Elvin, resigned.

Mr. Henry C. Manchester has been ap-

pointed master mechanic of the Boston &
Maine at Worcester. Mass.. vice Mr. W.
W. Hodgkins, transferred.

Mr. Harry Bennett has been appointed

master mechanic of the Juniata shops of

the Pen^^ylvania at Altoona, Pa., vice

Mr. T. R. Browne, resigned.

Mr. F. L. Bates, master mechanic of

the Southern Pacific at San Francisco, has

been transferred to Newark, Cal., succeed-

ing Mr. R. C. Esson, resigned.

Mr. George G. Blakeslee has been ap-

pointed general manager of the Albany &
Hudson, succeeding Maurice Hoopes, rcr

signed ; office at Rensselaer, N. Y.

Mr. D. P. Wing, superintendent of the

Florida East Coast, has been promoted to

general superintendent, with headquarters

at St. .Augustine, Fla., vice Mr. R. T.

Goflf.

Mr. J. D. Coffey has been appointed

trainmaster of the middle division of the

Atchison, Topeka & Santa Fe at Newton.

Kan., succeeding Mr. R. D. Fowler, trans-

ferred.

Mr. W. A. Hyde has been appointed

trainmaster of the Northern division of

the Gulf, Colorado & Santa Fe at Cle-

burne, Texas, succeeding Mr. J. T. Byrne,

transferred.

Mr. John T. Keith, superintendent of

the Mahanoy & Hazleton division of the

Lehigh Valley, has been advanced to the

Wyoming division, with headquarters at

Wilkesbarre, Pa.

Mr. J. P. Malley, foreman of the boiler

department of the Gulf, Colorado & Santa

Fe, has resigned to accept a similar posi-

tion on the St. Louis & San Francisco at

Springfield, Mo.

Mr. E. G. Russell, until recently general

superintendent of the Delaware, Lacka-

wanna & Western, has been appointed

manager of the Intercolonial, with office

at Moncton, N. B.

Mr. Walter W. Hodgkins has been ap-

pointed assistant master mechanic of the

Fitchburg division of the Boston & Maine
at Mechanicsville, N. Y., succeeding Mr.

E. Elden, resigned.

Mr. Henry Bitters has been appointed

master car builder of the Duluth, South

Shore & Atlantic, with headquarters at

Marquette, Mich., succeeding Mr. D. C.

Mulvihill, resigned.

Mr. A. Brown, late of the Wisconsin

Central, has been apointed master me-
chanic of the Chicago Terminal & Trans-

fer Railroad at East Chicago, Ind., vice

Mr. John Hill, resigned.

Mr. H. C. Pearce, storekeeper of the

Minneapolis, St. Paul & Sault Ste. Marie,

has been appointed purchasing agent, with

office at Minneapolis, Minn., vice Mr. J.

E. Shaughnessy, resigned.

Mr. John F. O'Brien has been appointed

general manager of the Jamestown &
Chautauqua, with office at Jamestown.

N. Y. He was iurmerly superintendent

of the Louisville Southern.

Any railroad company needing the ser-

vices of a good foreman boilermaker

should apply to this office. We also have

several good general foremen on our list

who are open for engagements.

Mr. Harry Vissering, well known in the

locomotive sander business, has moved his

headquarters from Philadelphia to Chi-

cago, He will be pleased to see his friend-

at 509 Great Northern Building.

Mr. F. C. Fuller, general foreman of

the Burlington & Missouri River at Han-
cock, Neb., has been transferred to Mc-
Cook, Neb., as foreman of machine shop,

vice Mr. M. E. Wells, transferred.

Mr. S. K. Blair has been appointed

superintendent of the Western division of

the New York, Chicago & St. Louis, witli

headquarters at Ft. Wayne, Ind., succeed-

ing Mr. C. D. Gorham, transferred.

Mr. C. W. Lee has resigned as foreman

of locomotive repairs of the Southern

Railway at Greensboro, N. C, to accept

the position of master mechanic of the

Seaboard Air Line at Raleigh, N. C.

Mr. Allan D. Ruxton has been appoint-

ed traveling engineer for the Omaha, Kan-

sas City & Eastern ; Omaha & St. Louis

and the Kansas City & Northern Con-

necting, with headquarters at Stanberry.

Mo.

The Ashton Valve Company announce

that Mr. Sidney A. Stephens. 22 St. John

street. Montreal. Que., has been appointed

agent for the Ashton pop safety valves and

steam gages throughout the Dominion of

Canada.

Mr. J. H. Maysilles, foreman of the

roundhouse and shops of the Fitchburg

division of the Boston & Maine at Me-
chanicsville, N, Y., has resigned to accept

a position with the Rhode Island Locomo-

tive Works.

Mr. Warren A. \\'ilbur. of South Beth-

lehem,. Pa., has given $5,000 for the equip-

ment of a mechanical laboratory at Le-

high University. It will be installed on

the first floor of the new physical labora-

tory building.

Mr. A. S. Ingalls, assistant superinten-

dent of the Cleveland and Indianapolis

divisions of the Big Four, has been pro-

moted to superintendent, with headquar-

ters at Cleveland, O., vice Mr. T. T. Hig-

gins, transferred,

Mr. C. D. Gorham. superintendent of

the Western division of the New York,

Chicago & St. Louis, has been transferred

to the Eastern division, with headquar-

ters at Buffalo, N. Y.. succeeding Mr. W.
L. Blair, retired.
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Mr. Edward Elden has been appointed

master mechanic of the St. Louis division

of the Toledo, St. Louis & Western, with

headquarters at Charleston, 111. Mr. El-

den resigns from the Boston & Maine to

accept above position.

Mr. W. R. Scott, division superinten-

dent of the Gulf, Colorado & Santa Fe at

Cleburne. Texas, has resigned to become
general superintendent of the Ft. Worth
& Denver City at Ft. Worth, Texas, vice

Mr. J. V. Goode, resigned.

Mr. G. J. Bury, division superintendent

of the Canadian Pacific at Fort William,

Ont., has been transferred to the Crow's

Nest division, with office at Cranbrook,

B. C, succeeding Mr. J. A. Cameron, pro-

moted to another position.

Mr. T. A. Foque, assistant, mechanical

superintendent of the Minneapolis, St.

Paul & Sault Ste, Marie, has been ap-

pointed mechanical superintendent, with

office at Minneapolis, Minn., succeeding

Mr. E. A. Williams, resigned.

Mr. J. F. Swaine, assistant trainmaster

of the Southern Railway at Knoxville,

Tenn., has been promoted to trainmaster,

in charge of the Knoxville & Ohio; Knox-
ville, Cumberland Gap & Louisville, which

are controlled by the Southern.

Mr. Sidney A. Stephens, for many years

traveling representative of the Rhode Isl-

and Locomotive Works, has been appoint-

ed agent of the Brooks Locomotive Works
for the Dominion of Canada, with office

at No. 22 St. John street, Montreal.

Mr. James E. Sague, mechanical engi-

neer of the Schenectady Locomotive

Works, has been granted several patents

on the new type of engine they have been

turning out. This is what is commonly
known as the Atlantic type, with modifica-

tions of the frame construction.

Mr. F. J. Harrison, general foreman of

the Buffalo, Rochester & Pittsburg shops

at Rochester, N. Y., has resigned to ac-

cept a position with the Dubois Iron

Works, Dubois, Pa. Before his departure

from Rochester he was presented with a

handsome diamond stud by the employes

of the shops.

Mr. James Buchanan, division superin-

tendent of motive power of the New York
Central & Hudson River at West Albany,

N. Y., has resigned, and until further

notice Mr. E. E. Davis, assistant superin-

tendent of motive power, will have charge

of the West Albany shops, in addition to

his other duties.

Mr. Paul H. Brangs has resigned his

position with the Safety Car Heating and
Lighting Company to become general

Eastern sales agent for the Heine Boiler

Company, with an office at ii Broadway,
New York. Mr. Brangs was for years

electric and gas engineer for the Dela-

ware, Lackawanna & Western.

Mr. J. C. Halladay, for many years

Western sales agent of the Pickering

Spring Company, of Philadelphia, with

headquarters at the Great Northern build-

ing, Chicago, has resigned to accept a

position with the Chicago Pneumatic Tool

Company as manager of a new department

to be established by the Chicago Pneu-

matic Tool Company, March ist.

One of our correspondents mentions a

curious incident about Mr. J. H. McCon-
nell, superintendent of motive power of

the Union Pacific. Thirty years ago,

when Mr. McConnell was general fore-

man at Omaha, there was connected with

the road one Henry Stanley. One day

this Mr. Stanley and Mr. McConnell had

a scrap together, after which Stanley left

in disgust and went to Africa and dis-

covered Dr. Livingston.

The following changes have been made
on the Grand Trunk, due to the transfer

of Mr. Muhlfeld: Mr. E. D. Jameson has

been appoined master mechanic of the

Western division, with headquarters at

Battle Creek, having jurisdiction over all

matters pertaining to this department, ex-

cepting those at Fort Gratiot shops and

Port Huron tunnel pumping station ; Mr.

J. McGrath has been appointed master

mechanic in charge of Fort Gratiot shops

and Port Huron and Sarnia pumping sta-

tions.

At the recent annual meeting of the

Philadelphia Pneumatic Tool Company,
Philadelphia, the Board of Directors was
increased from three to six members. The
new directors are Thomas Scattergood,

Julius Keller and A. L. Phillips. The
latter two were brought into the company
through the purchase by the Philadelphia

Pneumatic Tool Company of the capital

stock and the plant- of the Keller Tool

Company, who have heretofore been

manufacturing pneumatic tools exclusive-

ly for the Philadelphia Pneumatic Tool

Company. This consolidation of the in-

terests of the two companies gives the lat-

ter company entire control of the manu-
facturing as well as of the selling of the

product. The same officers were re-

elected, viz.: J. W. Tierney, president;

R. T. Mickle, vice-president; J. H. Mickle,

secretary-treasurer. This company has

recently placed orders for a number of

special machine tools for their shops. They
have also recently opened an office in

Pittsburgh, at No. i Wood street, in

charge of Mr. John K. Henry. Hereto-

fore they have been represented in that

city by an agency only. This company ex-

pects to open an office in Chicago at an

eaily date. Mr. J. Wilbur Tierney, presi-

dent of the company, sailed for Europe on

February 6th, to look after foreign con-

nections of the company.

That this paper is thoroughly read is

indicated by the number of letters we
have received calling attention to the error

in answering question No. 10 in the Feb-

ruary issue. It should have been 2,560

pounds supported by each staybnlt.

Lubricating

Air Brakes.
Much is said in Locomotive Enginering and

elsewhere about lubricating valves of air

brakes, air cylinders, etc. One man says that

he uses fresh butter, but admits that some
might ridicule It it he were to advocate It.

Another engineer says that he has been

using mutton tallow, and asks what is the

best lubricant for rotary valves. The man In

charge of "Questions and Answers" In Loco-
motive Engineering says : "Under normal con-

ditions, mutton tallow or mutton tallow mixed
with a little bees-wax will give as good ser-

vice as any lubricant."

We do not agree with either of the above
gentlemen, and there are very, very many
good engineers who do not.

In the first place, butter quickly becomes
rancid or "strong," and as soon as that oc-

curs it means destructive corrosion to the

metal. This is also true, in a measure, of

mutton tallow. Some years ago when we first

began to make Dixon's bicycle lubricant, we
bought the best mutton tallow we could get

and mixed It with Dixon's graphite, and
molded It in sticks, and wrapped it In lead-

foil. The acid in the tallow acted on the

lead-foil and in a few days the foil was con-

verted into a lead soap. To get good mutton
tallow we had to have it specially made for

us. We could have continued the use of the

old kind and used a different kind of foil, but

we knew that if the tallow contained an acid

destructive to the foil, it would be equally

destructive to the bicycle chains which it was
supposed to lubricate.

Don't use butter and don't use tallow. Use
Dixon's finely pulverized graphite No. 635. If

you mix it with anything, use a good grade

of vaseline. Maybe you won't need anything
but the pure graphite. We'll send you sample
free of charge, if you wish. Some railway

companies don't buy any graphite, but their

engineers do, and get marvelous results and
keep it quiet. Like the old-time magicians,

they have more up their sleeve than some
people know of. One engineer says : "We
have used it in our air pumps and find it

extremely useful when a new pump goes Into

service, and also for its cooling properties In

an old pump. Another says : "I find it good to

use in air pumps, if it is used properly." An-
other says : "I think Dixon's Pure Flake
Graphite is a fine thing for air brake valves.

Our company does not buy it, but I do. I mix
it with valve oil." Another says : "I had an
air pump that was squealing all the time and
the graphite has knocked It out, and I shall

never use anything else from now on."

Another says : "I think It Is the best thing

for an air pump which has to be worked
hard, so it will not get hot."

Another says : "Have used Dixon's 685 for

rotary valve on air brake, and it works very
fine for that purpose. I would not be with-
out It."

W. S. Rogers, M. E., author of "Pocket
Primer of Air-Brake Instruction," says

:

"Finely powdered (No. 635) graphite will be

found superior to oil. If equalizing piston is

always kept clean and nicely lubricated with
pure graphite. It responds to the slightest re-

duction and compels triples to give smooth
brake application."

We are enthusiastic on the subject of

graphite lubrication, and have reason to be

—

we know by experience. Try it once.

Joseph Dixon Crucible Co.

JERSEY CITY, N. J.
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THE BEST BOOKS

Railroad Men.
JUST PUBLISHED.

New Gang Planer Tool.

The success of their lathe and planer

tool with removable cutters has led Arm-
strong Brothers, of 106 West Washington

street, Chicago, to go a step farther, or

we might say several steps farther, in the

introduction of their gang planer tool, as

shown with this. These are made with

four, five or six cutters, as desired, and

A CATECHISM ON
THE

Combustion of Goal
AND THE PREVENTION OF SMOKE.

A Practical Treatise for all interested in Fuel Economy
and the Suppression of Smoke.

By WILLIAM M. BARR. M.E.

Author of " Boilers and Furnaces." Etc., Etc.

OaevoUme. .Nearly 350 pages. 85 Engravings.

PRICE, $1.50.

This book has been prepared with special reference to

the generation o( heat by the combustion of the common

fnels found in the United Slates and deals particularly

with the conditions necessary to the economic and smoke-

less combustion of bituminous coals in locomotive steam

boilers.

Every Railroad man should have this book.

It contains over 800 questions with their answers.

TWELFTH EDITION.
Greatly Enlarged by Five New Cliapters.

Air-Braka Catechism
A Complete Study of the Air-Brake Equipment.

Up-to-Date.

By ROBERT H. BLACKALL.

PRICE, $1.50.

Contains over looo Questions with their Answers.

Completely Illustrated with Engravings.

This Book has been endorsed and used by Air-Brake

Instructors and Examiners on nearly every Railroad in

<be United States.

Locomotive

Cateciilsm.
By ROBERT GRIMSHAW.

PRICE, $2.00.

Eighteenth Edition.—Now containing over aoo

Illustrations and Twelve Large Folding Plates. There

are 1,600 Questions with Complete Answers. Written in

Plain Language and Free from Mathematics. The
Standard Book on the Locomotive. Nearly 450 pp.

Bound in Extra Maroon Cloth, Gilt.

GAGE FOR GRINDING.

for surfacing large castings and similar

work effect a saving of from 50 to 75 per

cent in time over a single-point tool.

The tool head is very solidly fastened

to the shank, as shown in small detail cut,

but can be adjusted to the desired angle.

The cut is taken as shown, being divided

into four or more parts. Each part is

light—say, 1-16 inch—and can therefore

be deeper than usual
;
yet the total amount

removed is considerably more than a

single-point tool will stand. This puts the

limit of work on the planer, for each cut-

ter can easily carry any chip put on it.

The cutters are made from stock sizes

of self-hardening steel, and, to insure uni-

formity of grinding, a gage is provided, as

shown in the cut. We believe shop men

generally will be interested in this tool.

I^~A Special Circutar of these Books Sent on Reqaesl.

V^'Any of these Books Prepaid to any AiJress on

Peceipl of Price.

\ AGENTS WANTED \
£ For the above books. V/rite for Agents' '2

S term* and further pnrticulars. Our cata- 'S

S> logue of other practical books sent free on «
} appiication. %

Norman W. Henley & Co.,
PUBLISHERS.

<32 Nassau St.. NEW YORK, N.Y.

TOST FASTENING OF HEAD

THE GANG TOOL. AND SHANK.

Telephone to Succeed Telegraph.

It is reported from St. Paul that the

Northern Pacific Railway Company will

install the long-distance telephone to suc-

ceed the telegraph for use of the traffic

department along its lines.

Firing Liquid Fuel.

Many people think that on locomotives

burning liquid fuel the fireman has noth-

ing more to do than open the valve ad-

mitting the oil and that the burners do

the rest. From a letter of instruction

issued by Mr. R. E. French, master me-

chanic of the Southern Pacific at Bakers-

field, Cal., we judge that both care and

skill are requisite to burn liquid fuel prop-

erly. The letter reads

:

"Please see that following rules are ad-

hered to in firing and management of oil-

burning engines:

Before departure, see that oil tanks are

full, oil heater in operation and oil heated

to proper temperature as soon as possible

;

also that fire is burning, that no oil is

dropping or lying in outer pan, and that

no brick or other obstruction to the free

passage of oil from the burner to front

wall is lying on bottom of inner pan, and

that sand buckets are full.

Starting the Fire.—When firebox is be-

low igniting point, which is a dull red.

open dampers, start blower and atomizer

medium hard, throw a piece of saturated

oily waste, after lighting same, on to the

bottom of inner pan ; close and fasten fire-

bo.x door, then turn on oil very light, and

see if it ignites at once. If not, shut off

oil at once and see if waste is burning

When oil has ignited, reduce blower and

atomizer to very light feed, also reduce

oil flow until stack becomes almost clear.

Starting the fire by the hot firebox, no

waste is used.

Temperature of Oil.—Kern River or

thick oil to be heated to from 150 to 170

degrees. McKittrick or thin oil from 100

to 120 degrees ; temperature to be taken

from measuring rod suspended in for-

ward tank. Vents on top of oil tanks to

be kept open at all times, except when

tanks are very full and oil is liable to

splash out. they may be closed until oil

is reduced from 5 to 7 inches in tanks.

care being taken not to have any lights in

hands when they are first opened after

having been closed any length of time.

Heating Oil by Direct Steam Applica-

tion.—Put heater on strong until oil has

reached the proper temperature, then close

it off. give it another application. To
keep the heater on light and constant

might produce water enough in oil to be-

come objectionable.

Heating by the Coil in Tank.—Open

cock on boiler head just sufficient to pro-

duce steam water at drain cock under

tank. Superheater should be used con-

stantly when weather is any way chilly.

Keep drain cock to superheater open just

sufficient to keep cylinder dry.

Starting Train or Engine.—Engine

should not be started until fireman is at

firing valve. Remember that the care of

firebox is as important as keeping up

steam or making time. Start engine care-

fully, so. if possible, not to slip engine.

Open firing valve sufficiently to make sure
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that action of exhaust will not put out

tire, but not enough to make great vol-

umes of black smoke. Increase atomizer

and oil gradually until full speed is at-

tained, keeping just on verge of black

smoke. When engine is hooked up, valves

governing the admission of oil will be

regulated according to required amount.

It is well to use the blower about one-half

turn while starting, as this will help to

consume smoke between exhausts ; also,

keep engine hot.

Black Smoke.—Never make an exces-

sively heavy smoke, as it only fills flues

with soot, which is a great nonconductor

of heat and produces no heat in itself.

Strive to keep stack clear at all times,

except when starting.

Sanding Flues.—Sand as frequently as

required, according to amount of smoke
made. If engine has to be smoked any-

way hard, sand every 10 or 12 miles.

But if stack is kept clear, sand every 30

to so miles. If any amount of switching

is done at a station, sand immediately

after leaving that station. How to sand

:

Having attained a fair rate of speed, use

about one quart of sand, close all dampers,

put reverse lever near full stroke, open

throttle wide, and allow sand to be drawn
from funnel in a thin stream. Going into

stations where stops are to be made great

care must be exercised not to cut oil sup-

ply too low before throttle is closed.

Any draft through firebox has a tend-

ency to put fire out ; the stronger the draft

the stronger must be the oil supply. Con-
sequently, there is great danger of fire be-

ing put entirely out before throttle is

closed. When throttle is closed and oil

reduced, the atomizer must be cut down
at once, so it will just keep oil from drop-

ping on bottom of inner pan, otherwise

the intense heat of the firebox will be

blown down through air inlet burning bot-

toms of pans.

Never allow fire to be put entirely out,

except when giving up engine at end of

run or when all hands are going away
from engine. Then it must be put out.

To put out fire, first close stop-cock under

tank, allow oil to all be drawn from pipe

and burner, then close firing valve, atom-
izer and all dampers. To blow obstruction

from oil line, close firing valve, open

cock between heater line and oil

line, close heater line and turn cock

i>n boiler head to heater line on full.

This will blow all obstructions back in

tank. This arrangement may be used to

heat oil in tank in case of a failure of coil

heater. If any brick from walls or arches

in firebox should fall in front of burner,

It must be removed at once or pushed

to the extreme front of firebox. Blue gas

issuing from stack is indication that the

fire is out or very nearly so. It is very

objectionable and should be avoided if

possible, especially so on passenger trains.

Burners must be adjusted so that oil will

strike about middle of front wall. If oil

drags on bottom of pan, black smoke and

poor steam will result.' Burners are liable

to clog up with sand that is in oil and by

pieces of waste that are sucked up by air

inlet. If trouble is found with it, the in-

ner case or steam jet can be taken out in

most cases without disturbing the outer

case or adjustment of burner. In this

manner any obstruction or defect may be

readily located and remedied. The blower

must never be used stronger than just

sufficient to clear stack of black smoke.

Any more is only a waste of fuel and a

delay, as too strong a draft through firebox

for the amount of oil admitted only ab-

sorbs heat and cools instead of heating

firebox. At water tanks, where it is neces-

sary to keep injector on all the time the

train is standing, the oil supply must be

left on a little heavy and blower on lightly.

This will- insure a full head of steam

when ready to start. As the oil penetrates

the arch brick and causes them to crumble

away very fast, it is important to examine

firebox frequently to know condition of

it. As steam pressure increases on boiler,

atomizer and blower will work stronger

unless they are cut down. Be governed

accordingly. Also remember that black

smoke is very detrimental to steam gener-

ating and that the more that is made, the

more it becomes necessary to make."

New Spanish Railway.

.\n effort is now being made in Spain

to reduce the prevailing high cost of coal

by pushing the development of the native

mines. Utrillas lies about 70 miles south

of the city of Saragossa, in the hilly dis-

trict of the province of Teruel. It has

long been known for its collieries, but

these, owing to the lack of transportation

—which made competition with Welsh
coal impossible—have never been properly

worked.

The length of the proposed line is about

77 miles, 40 miles of which will run over

smooth ground, offering no difficulty or

special expense of construction; 20 miles

will be through a somewhat hilly but easy

country and the remainder through a dif-

ficult region. In the construction of the

last 17 miles, there will be required one

straight tunnel, not far from Saragossa,

480 yards long (the only one on the line),

and three bridges—one near the tunnel,

56 yards in, length and 81 feet in height

at the deepest point, another of the same
dimensions on the border of the provinces

of Saragossa and Teruel, and the third,

the most important, at Belchite, with a

length of 122 yards and a maximum eleva-

tion of 130 feet. The bridges will all be of

masonry, owing to the proximity of good

stone quarries.

With so few engineering difficulties to

overcome, the cost of the line will not be

great, even in the hilly section, the narrow

one-meter gage (3.28 feet) allowing many
tunnpls to be dispensed with. The steel

rails are to weigh 30 kilograms (66.165

The Book of the Century !

The Locomotive

Up=to=Date.

736 6x9 inch pages.
380 Illustrations.

Bound in fine cloth, $2.50.

Sent prepaid on receipt of price.

41,000 COPIES SOLD FIRST
YEAR.

AGENTS WANTED.
Send for Large Descriptive Cir-
cular, Terms, and names of
men in your city who have a
copy of the book. '

Griffin & Winters,
Dept. R.,

171 La Salle St., CHICAGO, ILL, U.S./l

FOREIGN REPRESENTATIVES:
England—Locomotive Publishing Co., Ltd., 102a, Chap.

ing Cioss Road, London, W, C.
France—Chas. M. Muchnick, Compagnie de Five»

Lillie, a Fives Lillie (Nordj.
Germany—W. H. Kuhl, 73 Jagerstr., Berlin W.
India— P. J. Wright, D. H. Ry., Tindharia.
New Zealand—David Hood, Victoria St., Hawer»,

Taranaki.

The Twentieth

Century

Master Mechanic
Won't use solid mandrels.

Cost too much, take up toa

much room and don't give

satisfaction

Nicholson

Expanding Mandrels

Take everything from I to 7
inch holes. Take up little

room—always ready and
you can buy four sets for

the cost of one of the solid

kind

Are You Using Them ?

Catalogue tells you
more about them.

W. H. Nicholson & Co.,

Wilkesbarre, Pa.
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THE BEST INFORMATION
ON BOILERMAKING

is to be found in tlie bounti volume of

Locomotive En«ineeking for 1S98.

We've a few more left at 12.00 each.
Don't wait too long.

ANGUS SINCLAIR CO.,
95 LIBERTY ST., NEW YORK.

T^ A 171 fiTh ^^^* Yorkshire

1 A I LllK STAY-BOLT IRON

PISTON RODS AND AXLES.

Used by the Leading Railroads.

R. Mushet's I

STEELS.

SPECIAL"
"TITANIC"

These Goods are the Standard of Excellence

Sole Representatives In the United States

B. M. JONES & CO.
No. 81 Milk St., BOSTON.
No. 143 Liberty St., NEW YORK.

WAREHOUSE AT EAST BOSTON.

Next to the
Diamond.

Carborundum is the

hardest substance on

earth

—

next to the diamond.

But it is more than hard

—

it is sharp and brittle.

Hardness, sharpness and
brittleness are the three

essentials of the ideal

abrasive.

Carborundum wheels cut

faster, wear longer, finish

the work better than any
other abrasive wheels on

earth

—

Strong talk ?

To be sure, but there's

proof back of it.

Write for" The Basis of

.M.inufacturing Economy."

The Carborundum Company,

Niagara Falls, N. Y.

pounds) per lineal meter (3.28 feet), laid

on wooden sleepers that are already being

prepared in the pine forest purchased for

that purpose by the company.' The loco-

motives are to be compound, weighing

40 tons, with an average speed of about 22

miles an hour.

The primary object of the line being the

transportation of freight, the rolling stock

will be chiefly devoted to that purpose.

There are to be ten stations on the line,

and it is intended to provide the depot at

Saragossa with every facility for rapid

loading and unloading.

size, construction and uses of a building

upon the size of the apparatus required,

and show the necessity of extended experi-

ence for the proper designing of any sys-

tem of heating and ventilation."—Extract

from Treatise on Ventilation and Heating,

by B. F. Sturtevant Company. Boston,

Mass.

The Plant System have ordered four

consolidation locomotives from Baldwins.

Delivery will not be made before Septem-

ber.

Our London correspondent, Mr. C.

Rous-Marten appears in the February

number of the Engineering Magazine with

an article on "The Cost of High-Speed

Trains." Mr. Rous-Marten is the best

authority alive on high-speed trains, and

his article makes the confession that no

one knows what is the relative cost of

slow and fast trains. The article is very

interesting.

Hot Blast Heating.

"In hot blast heating, the proportional

heating surface is generally expressed in

the number of net cubic feet in the build-

ing for each lineal foot of l-inch steam

pipe in the heater. On this basis, in fac-

tory practice, with all of the air taken

from out of doors, there is generally al-

lowed from 100 to 150 cubic feet of space

per foot of pipe, according as exhaust or

live steam is used, the term "live steam"

being taken in its ordinary sense as indi-

cating steam of about 80 pounds pressure.

If practically all of the air is returned

from the building, these figures will be

raised to about 140 as the minimum and

possibly 200 cubic feet as the maximum
per foot of pipe. Of course, the larger the

building in cubic contents the less its wall

and roof exposure per foot of cubic space,

and consequently the less the loss of heat

and the smaller the heater relatively to

the cubic contents. In such buildings,

used for manufacturing purposes, where

the occupants are usually well scattered,

an air change once in fifteen to twenty

minutes represents the general practice,

but in public and similar buildings this

change is of necessity reduced to one in

seven to twelve minutes. Owing to the

increased loss of heat by leakage or ven-

tilation under such conditions, and also

to the demand for a slightly higher tem-

perature than in the shop, the allowance

is dropped to from 70 to 75 to 225 cubic

feet of space per foot of pipe, for all of

the air is taken from out of doors and

low-pressure steam is usually employed.

The great range in all of these figures

must make evident the influence of the

A Hand Oil Pump.
For stationary engines the hand oil

pump is largely in demand, and the cut

shows the new one of the Lunkenheimer

Company, of Cincinnati, O. The cup

shown has a vertical connection, but can

HAND OIL PUMP.

be changed to suit other conditions. There

is a plug at B, and the shank A can be

interchanged with it to make a side con-

nection when this is preferred.

The cup is filled at H, a hinged cover

and wire gage strainer being also pro-

vided. It is made with either glass or

brass body.

British Coal Barons.

Greed is one of the most deplorable

and far-reaching of human weaknesses.

Some classes of men manifest the grasp-

ing attribute more than others, and we

think the owners of coal mines are the

most heartless in the world in sucking

the last cent out of the people they employ

and the unfortunates that have to buy

their product or freeze to death, .\mer-

ican coal-mine owners are by no means

scrupulous about their methods of fleec-

ing their employes and the public, but

they cannot hold a candle to the coal

barons of the British Isles. When an un-

usually brisk demand for coal arose

through the war in South Africa, the

British coal barons raised the price of

their product about 50 per cent, and now
they are doing their best to keep up the

price after the stimulant which sent up

the price is exhausted. With the cold

climate of Great Britain there must have

been grievious suffering among poor peo-

ple that coal-mine owners might add to

their ill-gotten wealth.

In the country towns of Scotland they

are selling a poor quality of soft coal at

$5 a ton. The only pleasant thing about

the situation is that the British coal sharks

will soon have American competition to

deal with.
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Cylinder Cocks.

The Sand House Committee were hold-

ing a meeting discussing the condition of

the management and suggesting changes

which, if carried out, would, in their opin-

ion, make that railroad one of the best in

the country. When they had got the pro-

posed changes all mapped out, the day

hostler joined the committee and was at

once attacked by all hands for being so

careless when taking out the engines—

that he spattered everything with dirty

water from the stack.

He tried to excuse himself by charging

the trouble up against a defective arrange-

ment of cylinder cocks, and made out a

pretty good case when he detailed how

certain engines had these parts in such

defective condition that they were useless.

One of the older engineers, who was

at the desk making out his time slip and

work report, was appealed to for an opin-

ion. He gave it in this wise: "Cylinder

cocks do not receive the attention from

either shop men or engine men that they

deserve. Most of them are sq small and

the valves have so little lift that they

will not discharge half the water that

works down into the cylinders, nor will

they take care of the condensed water

made in the cylinders when moving

around the yard. Then some of them

have the rods and other rigging sprung

out of line so much that the cocks on one

side will be shut and the other ones open.

"If you move out of the house any way

lively, you are apt to crack the cylinder

heads—certainly the bolts are strained.

With balanced valves fitted up close so

they cannot raise and let the water out of

the steam ports into the chest, if the cylin-

der head is solid enough for the strain the

steam chest bolts have to stretch so the

joint leaks. I have seen nine steam chest

bolts broken in this manner at one time.

You must remember that the bolts are

strained about all they will stand when

the cover is put on, by the use of a big

wrench reinforced with a piece of gas

pipe, so as to get a good bite.

"One mistake made is not putting cylin-

der cocks into the steam passages through

. the cylinder saddles. These passages will

hold a lot of water, some of them a cylin-

der full, for if there is a chance for the

steam to condense it soon fills up all the

pockets or dips in these passages.

"Drip holes in the exhaust are all right

to let out the water in there, but unless

you can close all these openings while run-

ning along the road, you will have trouble

seeing anything ahead of you unless when

running very fast so the steam stays below

the engine.

"The way some of the cylinder cocks

are operated from the cab makes me tired.

Some of them have a lever that you must

push ahead to open them ; the next engine

you get, the lever is pulled back. Then

others are up next the sand lever so a man

needs a sign on them to know which one

to use."

About that time the traveling engineer

happened along. His theme was the dam-

age done to the engines by slipping them

to throw the water out ; he said : "There

is more damage done by that practice

than any other mismanagement, unless it

is by putting the blower on too strong

when cleaning the fire, and making the

flues leak.

"When you slip an engine to throw the

water out of the stack high up in the air,

so it is a spray and blows away from the

engine, you are pretty certain to break

some of the packing rings as well as crack

the cylinder and steam chest studs. Don't

do it, if you want the engine to do good

work on the next trip."

By the time he had got through this,

the committee had dissolved away out of

sight. They do not hold meetings to be

lectured, only to lecture others.

i "jSJEW AND SECOND-HAND ^

I
•'•^ RAILWAY EQUIPMENT. ^

FITZ-HUGH &C0.
..RAILWAY EQUIPMENT-

LOCOMOTIVES—rr.Y;i"n'd,"irs'.;;i?.*"'

CARS, FREIGHT, PASSENGER
AND BUSINESS.

South Side Elevated Bailway Engines.
Brooklyn Elevated Railway Engines.

30 Tons. Small Drivers. Short Wheel Base.

Excellent condition.

Monadnock BIdg., CHICAGO.
141 Broadwav, NEW YORK.

LOCOMOTIVES

Value of Exchanging Ideas.

The value of getting together and talk-

ing things over is being recognized more

and more by all business corporations, and

though the cost in actual dollars and cent?

may seem large at first, it is an investment

that pays big dividends. Working on

these lines, nearly fifty representatives of

the International Correspondence Schools

visited Scranton, Pa., early in February,

and were entertained by the Schools.

Among them were men from Portland,

Me., to Winnipeg, Manitoba. Many of

them had never been at the home office,

and they were deeply interested in what

they saw. The Schools have 300,000 stu-

dents residing in all parts of the world.

and as instruction is carried on by mail, a

large staff of instructors and correspon-

dents is required at the home office.

A day was spent by the visitors inspect-

ing the school buildings, which are among

the largest and finest in Scranton. Several

meetings were held and addresses made

by Mr. T. J. Foster, president of the

Schools, and by a number of the princi-

pals. In the evening a banquet was given

at the Hotel Jermyn, which was attended

by the officers, directors and principals of

the Schools and the visitors. Covers were

laid for eighty, and music was furnished

by a leading orchestra. Almost every

v-isitor brought a letter from a student

with whom he was personally acquainted,

and the reading of these letters telling of

better positions, larger salaries and other

benefits secured by students as a result of

their studies was a glowing tribute to the

successful methods of the Schools.

SIZES. OAr\w D^'

F. M. HICKS, "-CH,""

No Valve

Troubles
if you use our Pneumatic

Hammers. Less than one

per cent, of our Hammers

have come back for repairs.

Those who have used other

Pneumatic tools will appreci-

ate this point.

Our Riveting Hammers
will stand up to their work

days, nights, and Sundays.

They work with tremendous

speed, and don't get tired or

sick.

Will you try one of these

labor-savers for ten days at

our risk? Write us about it.

We learn from the Falls Hollow Stay-

bolt Company, of Cuyahoga Falls, Ohio,

that Mr. F. Hufsmith, superintendent of

motive power of the International &

Great Northern Railway Company, has

placed an order for fifteen locomotives

with the Cooke Locomotive & Machine

Company, of Paterson, N. J., and specified

Falls Hollow staybolts for same.

Philadelphia Pneumatic

Tool Co.,

PHILADELPHIA,
NEW YORK,
PITTSBURGH,
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T, G. SELLEW,
ROLL TOP

DESKS
'-l^ir^

Chairs.

Couches,

Lounges,

Tables,

fiook keepers' Cylinder and Flat Top Desks

Office Furniture of

Every Description.

?h*; Goldsmith III Fulton St, New York.

Sipe's Japan Oils

MANUFACrURED BY

JAMES B. SIPE & CO.,

400 Federal Street,

Allegheny, = Pa.

THE-PATV)J-5AFETY-WrCH-P0CKrW)NTHE
COKTi-'M|.WE-WORTHAWHOLE-&l)rT- OF

ANY-OTHER-KIND -IF-YOUR-DEMR-OOE^

HOT- KEEP- THEM-WRlTE-dE

H.S.PETERS
OOV£R,Nev< jEaser . o 4.a.

Mectianical Reporting.

There is at the present time a field for

the inventor to work in, which so far has

heen devoted more to the production of

curiosities and machines for amusement

and recreation, than for articles to aid in

the transaction of business. Although the

plionograph was invented over twenty

years ago, it is yet more of a toy than a

business appliance. We do not see why

it cannot be perfected in the line of a re-

porter of the proceedings of club meet-

inijis. conventions and technical associa-

tions, so that an accurate and instantane-

ous record can be made of all that is

^aid. If it can be used for recording the

speeches of noted orators, the songs of

nur musical artists and such complicated

musical productions as one of Sousa's

marches rendered by a full band, it should

surely catch and record every sound of

the human voice at a technical gathering.

The average shorthand writer seems to

have some trouble in thoroughly under-

standing the terms used in technical dis-

cussions—particularly when these terms

are abbreyiated—unless they are thorough-

ly conversant with the subject. Very few

stenographers have a mechanical educa-

tion, except what they learn when report-

ing the conversation or addresses of speak-

ers on mechanical subjects. Then when

the notes are printed out in longhand on

the typewriter, another chance for con-

fusion comes up.

It is not unusual for a speaker at a tech-

nical meeting, who probably has ideas of

considerable importance on the subject

under discussion, to be so indistinct and

low-voiced that the stenographer cannot

catch the full meaning of his remarks,

and report them correctly. Now, it is

-aid that the phonograph can be made so

-ensitive that it will record the exact tones

of the human voice, which might be un-

Iieard by half the people in a room.

Very likely the mouthpiece would have

to be so constructed that the funnel could

he directed towards the speakers when

they were talking, but that can be done.

If the recording cylinders are made large

enough to run for an hour and then switch

in another complete machine, without any

interruption, it would avoid changing the

cylinders in the meeting. Such machines

will be made when there is a demand for

them.

Of course the stenographers may oppose

,iny such innovation on present methods,

hut it would tend to make the reports of

all our technical associations more valu-

able. The matter could be ready for the

printer in a short time, not weeks after-

wards. The machine could dictate back

to the typewriter operator at the exact

-peed most convenient to print it direct,

which would reduce the time of getting

the copy very materially.

Reporting a meeting of an association is

an expensive business. It would pay to

design and build machines to do this spe-

rial work.

The next step in the improvement of the

phonograph, or sound recorder, by what-

ever name it may be known, will be the

reproduction of the vocal sounds which

are recorded on the cylinder into printed

words, and that, too, right from the cylin-

ders now used. If the marks and indenta-

tions on the surface of the cylinder can

reproduce sounds, some way will be found

to make an alphabet of those indentations

which can be used to show combinations,

that will eventually appear as printed

words.

Then with a phonographic cylinder con-

taining a speech just delivered, coupled up

to one of the latest typesetting machines,

we can have the speech set up in cold type,

ready for the next edition of our am-

bitious daily papers, in a few minutes after

the audience has heard it

Electricity can be called in as the "light-

ning change artist" to work this transfor-

mation from sound to printed words, and

it will do it. Given a demand for a ma-

chine, ingenuity and invention will supply

the article. Such a machine will be no

more marvelous or improbable than the

phonograph itself was in i860 or the Mer-

genthaler machine was in 1870.

Bits of Railroad History—Being Ex-

tracts From the Diary of my
Qreat-Orandfather.

BY R. E. MARKS.

1837-
There's a New Jersey chap who'll bear

watching, too—Thomas Rogers, by name,

of Paterson. I heard .that his first engine

was almost finished, and as I am a sort

of a hunter for "firsts," I went out there

the other day. Met the president of an

Ohio road there—Mad River, I think it

was—and the way he talked Rogers into

selling him that engine was a caution. It

was built for the New Jersey Railroad &

Transportation Company, but he didn't

care for that—bought it just the same.

Down in New England they are doing

things, too. Griggs, of the Boston &

Providence, has ideas about driving

wheels. Makes them of cast iron with

slots across the rim that he fills with pieces

of oak. Shrinks the tire on these and

doesn't use bolts—seem to hold all right,

too. He uses counterweights in drivers,

too. . . . Letters from home tell me

that Roberts and Braithwaite are also using

counterweights in England. They also

write that the Great Western has adopted

a 7-foot gage, and that others are 5-foot 6.

Too wide—why the deuce haven't they

followed the Liverpool & Manchester.

Just took a run down to Cuba to see

the place. Went to Havana, of course.

Hot and dirty—don't want any more now

But they've got a real railroad about 80

miles long, though they were only using

50 when I was there. It was from Havana

to Batabano. and has one of Braithwaite's

heavy locomotives. The Americans will

have this trade before long, though—too

near them for us to hold it.
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Baldwin is making a dome boiler, and

fastens both frame and cyhnders to smoke-

box. The crank is just inside the wheel,

and is formed by an offset in axle going

into wheel. Bearing 'is outside the wheel.

Norris has built four engines for the

Baltimore & Ohio, one eight-wheeler of

the Campbell type. The cylinders are 12 x

18 inclies.

A Kentucky road has introduced double-

deck cars, the lower for ladies and chil-

dren, upper for men.

The New Jersey Railroad & Transpor-

tation Company have at last got their en-

gine. It is heavier than the "Sandusky,"

but of a ^similar design—both by Swin-

burn. This is called the "Arreseoh"—

•

blest if I can pronounce it—and is Rogers'

second. This is surely a busy year.

1838—
Back in England, and strange things are

under way. The question of gage is

rampant. Brunei has laid out the Great

Western Railway and decided on a 7-foot

gage. This meets with much opposition,

and Locke, of the Grand Junction Rail-

way, meets the taunts of the wide-gage

men as to small drivers by building one

with 6-foot wheels. This has a single pair

of driving wheels and a pair of 4-foot

carrying wheels at each end. Cylinders

1354 X 18 inches, and 538 feet of heating

surface.

The Haigh Foundry Company are build-

ing some good engines ; among them the

one just mentioned and also the "Hector,"

a six-coupled engine with 16 x 20-inch cyl-

inders and wheels 4 feet 6 inches. Heating

surface 688 feet—this seems to be growing.

1839

.\nother Yankee locomotive works has

made its bow. Isaac Hinkley, of Boston,

builds the "Lion," a four-wheel engine, all

drivers, outside frame and cylinders ditto.

Norris has gone back to inside engines

in the "Arrow," for the Baltimore & Ohio.

Five-foot drivers and cylinders 12 x 24

make her a flyer. She carries the Presi-

dent's message and becomes noted.

Eastwick & Harris-on have again de-

parted from the beaten path, and build

the "Gowan and Marx" for the Philadel-

phia & Reading road. Nine out of the 11

tons had to rest on drivers, so they put

the front driving axles under the firebox,

so as to leave but little weight on the

truck. It has a Bury boiler and firebox

5 feet long, to burn anthracite coal. This

is the hardest stuff I ever saw to attempt

to burn—looks like a black rock; but they

burn it. Cylinders are i2'-< x 18 inches;

drivers, 42 inches.

1840

—

The "Gowan and Marx" did the job

for Eastwick & Harrison in great shape.

The Russian Emperor's commissioners,

Melkikoff and Trafft. have advocated

these engines, and they build a lot for the

road between St. Petersburg and Mo=cow.

A Baldwin engine on the Philadlephia &
Reading has iust made- a record for it-

self. It pulled 150 tons of rails (on forty-

five cars) from Reading to Norristown

(41 miles) in three hours and forty-one

minutes. Counting the weight of cars,

there were 221 tons behind the tender.

Norris has reversed the order of things

and is sending four locomotives to the

new Birmingham & Gloucester Railway,

England. They were called "Philadel-

phia," "Columbia," "Atlantic" and "Eng-

land"—the last to soothe our pride. I sup-

pose. They have cylinders 10' 2 x 18 inches,

4-foot drivers, and weigh 10 tons. This

order is the result of the surprising work

done by the "Washington" on the Colum-

bia road. The Birmingham road want it

especially for the Lickey incline. This is

two miles long and a grade of I in 37.

The Philadelphia makes the test and

climbs it so easily that Norris gets an or-

der for sixteen more.

This is too much for English blood to

stand, and Bury declares his engines will

do as good work as the Yankee's ; but he

tries and fails—only gets half-way up and

sticks. Too bad ; but John Bull had to

take a back seat on this.

The Boston & Worcester road has placed

a headlight on their night engines.

Another locomotive builder has dawned

on the scene, John Brandt, of Lancaster.

Pa., and he builds a four-wdieel engine for

the Reading. Seems as though every

builder started with a four-wheeler.

Winans has built four "crabs," as the

boys call them, for switching, and they

are doing good work. Have upright boil

ers and are queer-looking birds generally,

but they do great work. Winans will bear

watching.

The Charleston & Hamburg road, in

South Carolina, has a couple of freak cars

in the shape of long barrels. They are

about 30 feet long, have platforms and

two four-wheel trucks. They are 9 feet

in diameter at the center, and have twenty

windows, the whole thing being held to-

gether by six heavy iron hoops. Tlic

other one, a freight car, is 20 feet long,

and on the same lines.

1 84

1

Anthracite coal is a question before the

Midland Railway, and seems to be a

puzzler, but Samuel Hall patents a method

and fixes the "Bee" so she will do it.

1842—
Boilers haven't changed much since

Stephenson adopted the small tubes in

place of the single large flue used before

To be sure, they tell me that this idea

really belongs to a Yankee named Nathan

Read, who used to live in Salem, Massa-

chusetts, in 1785. He used small tubes of

brass and copper and had the idea, but

Stephenson first used them in a locomo-

tive boiler, and deserves credit for using

a good thing when he saw it.

The "Rocket" had twenty-five 3-inch

tubes, giving 117^ feet of heating surface.

Now Robert Stephenson is experimenting

with tubes 14 feet long, instead of 9. as in

earlier engines, and gets better results, be-
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Car Journal Bearings and Hot Boxes.

At the December meeting nf the West-

ern Railway Club, Mr. S. P. Bush, super-

intendent of motive power of the Chicago,

Milwaukee & St. Paul Railway, had a

brief but instructive article on "The Car-

Journal Bearing and Hot Boxes." The

special object of Mr. Bush was to call at-

tention to the difficulties experienced with

licit bearings, when the surfaces of the

journal and inside of bearing are not of

the same radius, as in the case of a jour-

nal worn down below the original stan-

dard size, with a bearing large enough for

a journal of the full size.

Mr. Bush favors lining the brass bear-

ing with two strips of soft metal, one on

each side of the center, which will soon

adjust themselves to the shape of the jour-

nal and carry the weight easily till the

journal begins to get a good bed on the

brass, similar to the method so success-

fully used for many years with engine-

truck journal bearings.

The paper which called out the most

discussion and criticism was the "Sug-

gestions as to Fuel Economy," by Ira C.

Hubbell.

The chief point in Mr. Hubbell's paper

was, cylinder and steam port clearance in

steam engines, with special reference to

the proper amount for locomotive service.

Mr. Hubbell said that: "A company may
engage in a manufacturing business that

will necessitate a power plant costing sev-

eral thousand dollars, but it is simply the

question of a comparatively short time

when the amount that has been paid out

for fuel is considerably in excess of the

first cost of the power plant. This fact is

largely responsible for the development

that has taken place in economizing the

power plants in these, and even in the

smaller manufacturingestablishments. Con-

ditions in stationary engine practice are

entirely different from those obtaining in

locomotive practice ; therefore it has been

easier to make the more marked advance-

ment in stationary practice, and in this, if

you please, we will include the marine en-

gines."

In comparing the practice in each case,

Mr. Hubbell showed a number of indi-

cator cards, which had been taken from

the same engine, with conditions of speed

and steam pressure the same, but with

different clearance volumes, and the differ-

ent features explained.

During the discussion which followed.

Mr. J. F. Deems, of the Burlington, stated

that tests made by locomotive builders

showed that 2t per cent, of clearance vol-

ume was most economical, and that an-

other test showed that 17 per cent, was

the economical limit; while Mr. Hubbell's

diagrams showed the clearance in differ-

ent cases to range from 7 per cent, down
to 1.54 per cent.

Master Mechanic Brown, of the Chi-

cago, Milwaukee & St. Paul Railway, said

that the clearance in locomotives between

the piston and cylinder head should never

be less than '.i inch; that more clearance

was allowed in locomotive practice than

was really necessary, because the rods

might be put up a little long or short, and

thus damage the engine. Then the driv-

ing boxes working up and down in the

jaws would change the amount of clear-

ance some. The indicator should be used

more on locomotives, as many defects in

steam distribution could be located, and

give economical results.

Diagrams showing the position of the

crank pin when compression began in the

cylinder were shown, so that the members

could note the comparatively short lever-

age of the crank at that part of the stroke.

R.\ISED PATCHES FOR FIREBOXES.

Mr. W. H. Graves, foreman of the Bur-

lington & Missouri River Railroad, at

Edgemont, S. D., had a paper on "Bo.x

or Raised Patches for Fireboxes," illus-

trated by a drawing of his method. He
recommends having these patches of stan-

dard sizes, which will utilize the staybolts

in a line with the patch bolts, rounding the

corners, having the patch raised 2 inches

from the seam edge, as that amount of

offset in the patch gave the best results.

The advantage of having these patches

of standard sizes is, that they could be

pressed into shape, while hot, between

male and female formers ; then drilled

ready to send out to any point on the road,

and be ready for use. As staybolts are

about all spaced alike in the same class of

engines, it would save considerable wait-

ing for patches to be made by hand, and

delay the engine less, as they would be

sure to fit.

When the length and location of the

crack or fault in the firebox sheet were

known, a proper sized patch could be se-

lected to fit the case.

.\ circular has been issued by Jos. W.
Taylor, secretary of the American Railway

Master Mechanics' Association, intimat-

ing that there is one vacancy in the

scholarships of the association at the

Stevens Institute of Technology, Hoboken.

N. J. It is expected that another will be

vacant in June. The scholarships are open

to sons of members and sons of deceased

members of the association. When those

eligible as above do not fill the scholar-

ships, they are open to sons of any rail-

road men.

People who like to see a particularly

handsome girl looking at them will find

the calendar sent out by Mr. A. O. Nor-

ton, 167 Oliver street, Boston, entirely to

their liking. It will be sent on application.
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Pressed Steel Cars for Cape Colony.

English manufacturers have once more

been distanced by American competitors,

the Pressed Steel Car Company, of Pitts-

burgh, being the enterprising concern in

question. When the Rand Mines, Limited,

of Cape Colony, decided to purchase 334

steel coal cars, the Pressed Steel Car

Company would have received the entire

order had it not been for adverse criticism

and insinuations of disloyalty in Great

Britain. These criticisms were peculiarly

disagreeable on account of the Boer war

;

but in spite of them 167 pressed-steel hop-

per gondola coal cars, of 60,000 pounds

capacity, were ordered from the Pittsburgh

concern.

On the morning of January 28th the

first consignment of thirty cars was lying

alongside the steamer "Elleric" in Jersey

City. Thirty more of the cars were shipped

to Jersey City January 29th, and by Feb-

ruary 4th the remaining 107 cars will be

waiting to be stowed away for the long

ocean trip to Cape Town.

The 167 cars made in Pittsburgh will

reach their destination before those made

by the English competitors. They have

been constructed and shipped with such

dispatch that other business from the other

side of the Atlantic will doubtless follow.

It also has maps of a few of the States

nearest to Buffalo, a plan of Buffalo and

a variety of interesting pictures. It will

be sent on receipt of i-cent postage

stamp.

A bill has been introduced into the Brit-

ish Parliament to restrict the speed of

road vehicles to ten miles an hour.

The publishers of Feilden's Magazine.

of London, produced a huge January

number giving the world's record of in-

dustrial progress during the past century.

It is an issue well worth preserving as a

book of reference. The price is two shil-

lings and sixpence, which is equivalent to

about 62 cents.

The United States Metallic Packing

Company, of Philadelphia, have issued a

very artistic and attractive illustrated

catalogue, showing their packing for ma-

rine and stationary engines. It will be

sent on application to any person inter-

ested in packing.

An illustration has recently been pub-

lished of a lathe with slide rest made by

Richard Roberts in 1817. The lathe is

still in use in the works of Beyer, Pea-

cock & Co., Manchester, England. That

concern builds locomotives and other ma-

chinery. When they find a lathe eighty-

four years old good enough for modern
work it is not surprising that they com-

plain of Germans and Americans taking

away their business.

"The Pan-American Express" is the

title of the latest Four-Track Series sent

out by Mr. Geo. H. Daniels, general pas-

senger agent of the New York Central.

Like all the other series, it is very attrac-

tively got up, and has fine views of the

Pan-American Exposition held at Buffalo.

In a report presented to the last meeting

of the Traveling Engineers' Association a

statement is made that an ideal fuel for

smokeless firing is a mixture of coke and

bituminous coal. We have had considera-

ble experience firing coke in locomotive

fireboxes and that has led us to the con-

clusion that the less railroad companies

have to do with it as a fuel for locomo-

tives the better it will be for all con-

cerned with getting the power operated

economically.

The report of the committee of the Cen-

tral Railway Club on the "Best Form of

Construction and Methods of Ventilating,

Heating and General Equipment of Round-

houses" has been reprinted by the B. F

Sturtevant Company, Boston, Mass., for

distribution. This paper contains many

suggestions which can be applied to ad-

vantage in many cases. There is also a

sectional view showing an approved con-

struction of heating and ventilating round-

house and pit with hot air. It's a good

subject to be posted on.
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A section of the Savannah & Charleston

division of the Plant System has been

fitted up for experimenting with the

audible automatic block signal system. By

this system plates are put down between

the rails at the distance to constitute a

block. A metallic brush is secured to the

pilot of each engine, and electric cur-

rent rings a bell on the engine if any ob-

struction should be on the block. The

rails are used as electric conductors. .-\

series of tests of this system was made

February l8th, and everything worked

satisfactorily.
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Cooke's Southern Pacific Ten= Wlieeler.

The powerful ten-wheel engine hereby

shown is one of eight recently built by the

Cooke Locomotive & Machine Company,

of Paterson, N. J., for the Southern Pa-

cific Company. The purpose of these en-

gines is to haul heavy passenger trains

over the grades for which the Southern

Pacific is noted.

The engine has cylinders 20 .x 28 inches,

and driving wheels 69 inches diameter.

The engine illustrated has piston valves.

Four of the engines have that peculiarity,

and the other four have slide valves—all

of the dimensions being the same. The

weight of the engine in working order is

95 Liberty Street. New York. April, 1901.

ic8,'/^ inches long by 40J4 inches wide.

There are 344 2-inch tubes, 13 feet long.

The tubes have 2,325.34 square feet of

healing surface and the firebox 173.66

square feet, making a total of 2,499 square

feet of heating surface. The grate surface

is 30.22 square feet. The boiler is de-

signed to carry working pressure of 200

pounds to the square inch. The maximum
valve travel is 6 inches. The steam ports

are 1^4 inches wide and 18 inches long.

The exhaust ports are 3 inches wide. The

valves have 1-32 inch inside lap and l-inch

outside lap. The tender has a water capa-

city of 6,000 gallons.

.\mong the special equipment mentioned

No. 4

Extraordinary Train Speeds.

A personal letter from Mr. W. E. Sy-

mons, superintendent of motive power of

the Plant System, says:

"A few years ago, when the question of

train speeds was being pretty fully dis-

cussed, the New York Central built the

famous engine No. 999, and my recollec-

tion is it was reported that this engine

attained a speed at one point of 112 miles

per hour. I enclose you a clipping from a

Savannah paper showing where one of our

engines made 74 miles per hour over a dis-

tance of 14S miles, and that five miles of

this distance were covered in 2^ minutes,

or at a rate of 120 miles per hour. For a

COOKE TEN-WHEELER FOR SOUTHERN PACIFIC.

173,000 pounds, 134,000 of that are on the

drivers and 39,000 on the engine truck.

The wheel-base is 24 feet 6 inches, and

tlie driving wheel-base 13 feet 8 inches.

The total wheel-base of engine and tender

is 52 feet 2 inches. The driving wheel

centers are cast steel. The engine truck

wheels are 30^ inches diameter and have

Krupp tires, 3 inches thick. The driving

axle journal is 9 x 11 25-32 inches. Engine

truck axle journal diameter is 6 inches

and 9 15-16 inches long.

The boiler, as will be noticed, is of the

extended wagon-top style, with wide fire-

box. The diameter of the boiler is 665^

inches at the forward end. and it is made
of steel 11-16 inch thick. The firebox is

are : Boiler-shell steel. Carbon ; driving-

wheel tires, Latrobe ; injectors, Nathan

Manufacturing Company : steam gages,

Ashcroft ; headlights. Buck ; sanders.

Leach ; springs, French ; boiler lagging.

Franklin Manufacturing Company ; coup-

lers. "Lone Star" ; brakes, Westinghouse-

American ; tubes, Shelby steel ; firebox

steel, carbon ; truck tires, Krupp ; lubri-

cators, Nathan Manufacturing Company:
safety valves. Consolidated ; whistles,

Cooke Locomotive & Machine Company

;

journal bearings. Cooke Locomotive &
Machine Company : piston packing. Jer-

ome ; brake beams, Cooke Locomotive &
Machine Ccmpany.

heavy ten-wheel express engine I consider

this a most remarkable run throughout,

and the spurt of 120 miles is certainly ex-

traordinary. This engine No. ill is a

mate to engine No. 107. which you indi-

cated."

The item referred to reads

:

"Waycross. Ga., March i.—To-day on

the Plant System a train consisting of en-

gine, mail car. baggage car and sleeper,

with Engineer .-K. H. Lodge at the throttle,

ran from Fleming. Ga.. to Jacksonville,

Fla., a distance of 148 miles, in 130 min-

utes, which included two slow-downs and

one stop, making the remarkable average

of 74 miles an hour. Five miles of the

distance were covered in 2 minutes 30 sec-
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onds, or at a rate of 120 miles an hour.

The train further startled railroaders by

running from Waycross to Jacksonville,

75 miles, in 70 minutes. On this run two

slow-downs and one stop were made "

The engine that made this remarkable

run is of the same type as the engine

illustrated on page 465 of our issue of

November last. It was designed by the

Mr. Symons and built by the Rhode Island

Locomotive Works.

Comfort, Loyalty and Economy.
BY R. E. MARKS.

There's a new superintendent on the

branch, and I am sure that he's destined

to hold down a bigger job some of these

days. He's a quiet little chap, but he

must work his thinker overtime, judging

from what he does. He's an -old friend of

mine, too.

Old Barker, the one he succeeded, was a

man about sixty-five and, as Uncle Billy

expresses, "must 'a bin bored out wid a

gimblet"—not very large capacity for

things. He never amounted to much as a

runner, and was one of those chaps who
must have read Shakespoke and jumped
in when the "tide in the affairs of men"
was at its flood, and grabbed a chunk of

driftwood for a life-preserver. He got

along after a fashion, but was one of these

men who don't dare have a man under

him who knows more than he does. As a

result, there never was a very brilliant

crowd at Cross Creek, but as it was a

small branch it was overlooked by the

G. M. He was always cutting down ex-

penses on little things and letting big

leaks go unattended, and was cursed with

a few cronies who didn't help him in any

way. Needless to say, he hadn't a friend

on the road—and he was continually com-

plaining of the men not being loyal and

leaving on the first chance to go over on

the Penn.

I went down to see Jackson the other

day and found quite a change in the place.

The roundhouse had been cleaned up, the

machine shop ditto, and the oftice looked

like a transformation scene. Three layers

of dirt had been scraped off the floor, the

walls painted, desks varnished, new cur-

tains at the windows, and actually a few

geraniums were blossoming in the win-

dow. So I jollied him a little about his

Ladies' Home Journal office and asked

him if he wasn't going a little too far.

"No, I don't think so, Marks ; though

I'll admit it's quite a change for this place.

You'll admit the roundhouse looks better

—and that isn't all ; there's more than

looks. Now that it's cleaned up, the men
will help keep it so—or most of 'em will,

and there's an incentive to be half-decent

at least ; same in the shop and office.

"All of us spend two-thirds, or more,

of our waking hours at our work—why
not have the place we work in as clean and

attr.nctive as possible.

"Of course we can't have canary birds

and piano solos in the shop, but we can

have it decently clean and as attractive as

circumstances will permit. Then men
won't hate to come into it at 7 o'clock or

feel like getting out of prison when the

whistle blows. , And that isn't all, either.

"Old Barker always complained of his

men being disloyal. Perhaps they were

—

but what was there to be loyal to ? Barker

represented the head of the road to the

men. and they knew he was unfair in

many things. They saw nothing attrac-

tive about the place, had no incentive to

keep things clean, and there wasn't a

reason why they shouldn't leave if they

had a good chance.

"Cleaning up the place cost but mighty

little. Guess we found scrap enough and

lost tools enough to about pay it. Now
there's something for the men to care for.

The shop is a little more attractive than

any other around here, and, leaving the

Pensy aside, there isn't a road can get any

men away from me. Yet on a pinch they'll

do anything to help me out, and the work

isn't costing as much as it used to.

"If I had ray way, I'd introduce the

pension system of the Pensy here next

week, because it would pay in every way.

When a man knows that he will be retired

at seventy with enough to live on. he isn't

leaving the company unless there's a

mighty good reason. He knows he will

have to get a big increase to make up for

his pension, and the men stick through

thick and thin if they're the kind of men

you want.

"Then, too, there isn't the need of find-

ing jobs for men who are past active ser-

vice as at present. Oftentimes this costs

more than a pension, and it keeps younger

men out of positions, in which they could

give the company good service.

"Aside from the humanitarian side of

the question—for it's a mighty comfort-

able feeling to know you'll have a living

after you get too old to do good work

—

it pays in dollars and cents, and ought to

be adopted wherever possible. Paternal-

ism, you say I Well, call it anything you

please ; but I prefer to be paternalized, to

knowing I'll be dropped out in the cold

when I begin to get rheumaticky and bald-

headed."

I had expected to have some fun with

Jackson, but I can't say I made a howling

success of the job. I'm convinced there's

a lot of truth in what he said, and I'm

willing to bet nice big red apples that it'll

be the most popular branch on the system

inside of a year. The men will appreciate

the surroundings, and there'll be no ques-

tion as to loyalty—they have something to

be loyal to.

"I cannot express the amazed awe, the

crushed humility, with which I sometimes

watch a locomotive take its breath at a

railroad station, and think what work

there is in its bars and wheels, and what

manner of men they must be who dig

brown ironstone out of the ground and

forge it into that. What assemblage of

accurate and mighty faculties in them

.

more than fleshy power over melting crag

and coiling fire, fettered and finessed at

last into the precision of watchmaking

:

Titanian hammer strokes, beating out 01

lava these glittering cylinders and timely

respondent valves and fine-ribbed rods,

which touch each other as a serpent

writhes in noiseless gliding and omnipo-

tence of grasp ; infinitely complex anatom\

of active steel, compared with which tht

skeleton of living creature would seem, tu

a careless observer, clumsy and vile—

a

mere morbid secretion and prop of flesh.

"What would the men who thought out

this, who beat it out, who touched it into

its polished calm of power, who set it to

its appointed task and triumphantly saw

it fulfill its task to the utmost of their

will, feel or think about this weak hand

of mine, timidly leading a little stream of

water color which I cannot manage into

an imperfect shadow of something else

—

mere failure in every motion and endles^

disappointment? What, I repeat, would

these iron-dominant genii think of me,

and what ought I to think of them ':'"

Ruskin on the Locomotive.

Ruskin, the famous art critic and author,

once took a ride on a fast engine and was

greatly pleased with the trip. Speaking

of locomotives and locomotive engineers

in general, Ruskin said

:

" Straight Tip " on a "Hold-Up."

Several years ago the general manager

of one of our Northwestern railroads re-

ceived a bold notice that there was to be

a train robbery on his road. He received

the "tip" by mail—a postal card, on which

was scrawled in pencil. "Yure goin' to be

belt up."

Crude and vague as was the notice, the

general manager "felt in his bones," never-

theless, that a "hold-up" was projected.

He immediately sent out the alarm. Agents

at lonely stations were reinforced, armed

men secreted on trams which traversed

unsettled country, and detectives sent to

points known to be the rendezvous of

desperadoes. When every vulnerable point

on the 2,200 miles of road was supposed to

be protected, the "hold-up" was perpe-

trated on the pet train of the road, at the

very door of the general manager—in the

suburbs of a town so strictly moral that

Sam Jcnes. the evangelist, had neglected

to crusade it.

The next day the general manager re-

ceived another postal card, on which was

scrawled, in the then familiar hand: "Y'u

was belt up las' nite." The general man-

ager was furious ; and what he said showed

his masterly possession of a rare vocabu-

lary of forceful words, none of which, so

the clerk hinted, ever appeared in the

managerial report.
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Review of Progress on the Trans-

Siberian.

(notes ox a 366-DAY INSPECTION.)

BY L. LODIAN.

FIRST ARTICLE.

The writer personally inspected almost

every versta of this railroad (constructed

and constructing) between the Pacific

ocean and the Ural range, after concluding

a series of travels in Southern Asia—oc-

cupying 366 days over the Trans-Siberian

inspection—through both the heat-waves

of a northern Asiatic summer and the ice-

blasts of a western Siberian winter.

When receiving and complimenting bin)

on the conclusion of his labors, at Peter

burg, the Prince Hilkof, Minister of Rail-

roads, obtained, in reply to his inquiries,

some of the unfavorable opinions and fore-

casts en the future of the Trans-Siberian

which have been written here ; and on

turning the writer over to Bitte, Minister

of Finance, for the enlightening of that

functionary on the money-realizing pros-

pects of the read, the same unfavorable

report was made. "Money is a science"

—

and the Minister learned nothing exhilar-

ating from his American informant.

"nothing new under the sun."

Two Britishers, half a century ago, were

the first inceptors of a Trans-Siberian rail-

road. This is a little-known but historic

chapter in the early history of this trans-

Asiatic railway.

While traveling extensively in Russia in

1897 (after crossing Siberia), I was ap-

prised of this very first conception of a

trans-Siberian rail-communication. It oc-

curred so long ago as 1854. A couple of

Scots (note the old energy) applied to the

proper Russian department at Peterburg

for frotiquc, or firmans, to make a survey

for a practicable railroad route from the

L'ral mountains, right across Siberia, to

Okhotsk, on the Sea of Okhotgk, North

Pacific Ocean. But, the Crimea war break-

ing out, their application was naturally de-

clined.

So when Rocydap (pronounced gocydar)

issued his rescript in i8gi. authorizing the

surveys for the construction of the Trans-

Siberian, he was only following out large-

ly the ideas expressed nearly fifty years

previous by two obscure Scots, who have

probably long since "gone the way of all

flesh." It is another curious example of

how history repeats itself.

The old, ample "bill of particulars" filed

by those two Britishers, when making
their application for permission to locate a

railroad route across Siberia in the early

fifties, is still preserved among the wilder-

nesses of burocratic archives at Peterburg,

and some e.xcerpts therefrom would make
interesting—and perhaps quaint—reading

at the present day.

Thus can it be truthfully said (although

no Russian will admit it) that the very

first officially recorded ince'ptors of the

great Trans-Siberian Railroad route of to-

day were two Britishers.

OPERATING FREIGHT TRAINS ON THE TRANS-

SIBERIAN IN MIDWINTER.

Freight-train crews in Siberia have the

hardest lot of any railway employes in

railwaydom, while the passenger-train

crews fare all right. Would it be believed,

such a thing as a caboose is unknown in

Siberia in connection with a freight train

!

der such conditions? Why, it is an effort

for some of them to make their half-

frozen hands and arms grasp at the brakes,

on the engine whistling therefor.

What trainmen in America would work
under such conditions, with no warm ca-

boose to resort to? The lay public little

know the amount of comfort that can be

Antoszebich, phot,, Yfa, Pocia

GREAT SIBERIAN RAILROAD- (i.V THt ,\SIATIC SLOPE OF THE CE.NTKAL URAL RANGE.

f'.endre, phot., Ob, Siberia.

.\ TYPICAL ST.\TION ON THE GREAT SIBERI.\N (WESTERN SECTION).

The poor train-hands on the tovarni

huddle up in their sheepskins, settle down
on their perches, and try to get the best

shelter they can from the ice-blasts of 20

to 40 degrees below zero. They can't even

get a nap—so cold is it. So they can only

yearn for the next station, when they get

a chance of rushing in for a warm and

some hot tea. How can it be expected

that train crews can do efficient work un-

found in a plain, cosy caboose. The Amer-
ican trainman'- life is a luxury compared

to the nearly dog's existence of the illiter-

ate Siberian train-hand.

And what do you suppose the Siberian

trainman receives as salary? Twenty-

eight rubls ($14) per month! It just en-

able? him to exist.

SHOPS.

The chief shops are about 500 to 600
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miles apart, with small-kit repair sheds

about every 100 miles between, and usually

located at the same station where the

section engineer is domiciled. Those at

Omsk, western Siberia, are the largest

;

then follow the big works near Irkutsk

;

while the Nikolski zabod, on the Pacific

come third in importance. These different

works employ from 400 to 1,500 men.

the worker can just exist, he is supposed

by a benevolent society to be content—or

ought to be. Any divergence of opinion

therefrom is demagogy, ; nd best rectified

by an extra dose of "Siberiatalis."

The machinery in the shops, tools, etc.,

are Russian, German. French and Amer-

ican-made. Some of the German machin-

ery is simply piracy of .American patents;

GRE.\T SIBERIAN KAILUi

Hikolai Peh, phot., Clpcclah (Urals).

HARVESTING ALONG THE GREAT .SIllERI A.\.

Wages are paid by the month ; there is.

little piece work. Working a dozen hours

per day, with Sundays entirely free, still

the mechanics do not earn above (equal

to) $20 to $25 per month. And it costs

them all that per month to live what an

.American mechanic would liken unto "a

dog's life." Siberia and Russia are—like

other Oriental countries—places where, if

but what can an American patentee do

against infringers in Siberia? Even if his

inventions were patented under Russian

laws, if he went into litigation he would

slowly get a costly lesson which would

make him "sorry he spoke." Thus, in al-

most all the Siberian shops you will see

piracies pure and simple of American ma-

chinery and tools, made chiefly in Ger-

many. These European imitators have
much to be thankful for to the generous

L'nited States administration and its bulky

patent record weekly periodical, for afford-

ing them the fullest particulars every

week of the mechanical achievements of

western brains.

The fhops themselves are largely copies

of American shops ; but—strange to relate

for a climate like Siberia—are not so well

warmed in winter as United States works.

PERMANENT WAY.
Ballast throughout is of the material

found on the spot, principally sand, or the

common earth where suitable enough, with

occasional examples of stone or rock bal-

last. The object having been to build the

road quickly, and attend to more solid or

substantial ballasting later on, as circum-

stances warranted, was the reason for

partial failure of the track here and there.

I have seen the track so destroyed at times

by insufficient ballast that the ties and rails

were almost submerged in the bed, and

the traffic was reduced to three miles an

hour over these weak spots.

Ties or sleepers average 1.500 to the

versta (say, three-quarters of a mile).

They are obtained from the forests along

the line, and consist chiefly of pine, and

have mostly been laid green into the road,

without any preservative, preparation or

dressing. This means that premature de-

cay will set in. The ties are supposed to

last four or five years, and date-nails

have been driven into every tie, as a re-

minder to the roadmaster when they were

laid down ; but about half of these sleepers

will have to be renewed considerably in

advance of the allotted time.

Steel rails, light, 18 pounds per foot

(this lightness was an error in the

early building of the road) to 26 and

.^0. were in the first case ordered

from British and continental firms : then

the Russian rolling mills becoming better

equipped, supplied vast quantities. The
lengths average 55 feet, and names of

firms and dates are rolled on the insides

of every length. Fish-plates and bolts and

nuts nearly correspond to those used on

any other railroad. When out late at night,

in midwinter, on the lines in the great

black forests of central Siberia, I was
often startled, in the dead silence, by the

antics of the intense cold drawing and

snapping a bolt with a muffled report. I

have already elaborated in other technical

journals the queer, variable effects of the

extreme electricity-charged dry Siberian

glacial cold on the contraction and expan-

sion of metals.

In the construction of the Siberian per-

manent way, the railroad navvies or work-

men had few or none of the comforts the

saine class of men have in the building of

an American road. The Siberian railroad-

ers had to every day locate and cook for

themselves as best they could. They had

none of the "boarding-house" construction

trains to resort to, as current during road-

building in America. Not a single con-
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struction train, in fact, for Iioiising the

laborers, was used anywhere on the Trans-

Siberian.

ROLLING STOCK.

All cars are Russian ; locomotives from

Russia. France. England, Germany, Aus-

tria. Belgiuin. L^nited States. Some—from

Austria and Germany—are very old types,

built in the fifties and sixties, and have

been capsized over and over again, and

rumble along almost as well to-day as

thirty or forty years ago. at speeds vary-

ing from 30 verstas per hour for the pas-

senger, to 20 for the freight trains (say

20 to 13 miles, respectively).

Many of the trains consist of a hetero-

geneous collection of old types of car-

riages, some being of the date of the first

introduction of railroads into Russia, and

presenting an ungainly appearance. The

Russian authorities have found the trans-

Siberian a handy dumping-ground for old

rolling stock.

But the through Siberian mail trains

—

running at present as far as Stretensk, on

the trans-Baikal—have solid vestibuled

with, of course, free quarters. Small pro-

vincial towns have the second-class sta-

tions, and the chiefs receive from 60 to 75

rubls; while village stations—like Cipoc-

tan, the first station in Asia you stop at on

crossing the Urals—are ranked third class,

the chef-dc-garc receiving 40 to 50 rubls

per month.

All the stations are provided willi tlic

usual lonely waiting-rooms—and of all

spots on earth, the Siberian waiting-room

is the most lonesome, without even a sin-

gle advertising placard of the "Rough

on rats." or "Warner's safeguard." or

Metenkot, phot , Ekiterinb.

GREAT SIBERIAN R.\ILR0.\D—A COUl'LE OF

TELEGRAPHERS.

cars, uniform in appearance, painted green,

iron-sheathed, and equipped with con-

veniences as in America. Even a piano is

not wanting; but it is certain the train

makes the most noise ! There are four

classes—the first averaging 2 cents per

versta; the second, ij^ cents; the third, i

cent; and the fourth, yi cent. The latter

are mostly box-cars, with rough planking

run in for seal's.

STATIONS.

These are chiefly built of wood. They

are classed into first, second and third-

class stations. Thus Omsk. Tomsk, Kras-

noiarsk, Irkutsk, Vladivostok are all sta-

tions of the first category, and the station-

chiefs receive 100 rubls ($50") per month.

of the best of ib.e dirty big villages of

Siberia. Irkutsk, central Siberia, ranks

next to it. Omck, Tomsk. Chita, Kaba-

rofsk, Vladivostok, etc., are all after the

same types of ugly overgrown villages,

with malodorous streets. The only time

when they are clean is when under the

snow-ice of winter. Vladivostok is the

filthiest village I ever saw in my life. Cal-

cutta, ''the hell of the tropics." I had

hitherto thought the worst : but after

three weeks' residence at Vladivostok, the

conclusion arrived at was that it was "the

hell of the frigics."

Mapia-Aguslina, phut.. Rkateriiiburg.

GENERAL VIEW UF EKATERINBURG ( r.\RT OF DEPOT IN RIGHT-HAND CORNER).

"Beecham's ills," or "Siegel's purgative

jalap" type for unwilling eyes to read.

All stations are provided with toilet-

rooms, drinking-water, a separate room
for ladies, and a complaint book, carefully

kept under lock and key in a special desk

in the waiting-room. This is for passen-

gers to inscribe their woes therein. And
(as might be expected on the "rough and

lough" travel of the trans-Siberian) as

complaints are in order, this growl-book

would be soon filled up, did not the sta-

tion-master "scientifically" contrive to

lose or mislay the desk key just when it

was wanted, and generally manage to

"find" it just as the train is off again,

leaving no time for entering the plaint.

But there, even if complaints are recorded,

it is doubtful whether any good results

;

still, no station-chief wants his station to

acquire a complaint "record."

TYPES OF TOWNS ALONG THE GREAT SIBERIAN

RAILROAD.

A couple of views are appended of the

towns in Siberia. Take Ekaterinburg as

a type. It has some 25.000 inhabitants, is

situated far away out on the Siberian

slope of the Urals, has a theater, two

periodicals, not a suggestion of a tram-

way, one fairly well-made street, and the

rest either all inud or all dust—as the

weather may be. (It is scarcely in a

Russian to build a decent street-way.) It

is a sleepy-hollow sort of a town, but one

The name Vladivostok is significant. It

means, Vladi, to have, or dominate ; vos-

tok, the orient : "to have the orient." The

"Eastern question" becomes more easterly

every decade

!

THEIR ONLY HARVEST.

While it will never pay, .still the author-

ities look for something pastoral towards

running expenses. This is in the trans-

port from Siberia to Europe of agricul-

tural produce, principalh' grain and cattle.

The sharp middlemen will always have the

best of it. Hundreds of these make the

round of the ignorant agriculturists, buy-

ing at the cheapest rates (the peasants

know nothing of European market rates,

as they cannot read), and the middleman

consigns to his agent in Europe, and sells

in the dearest markets.

I saw the most modern agricultural ma-

chinery in the heart of Siberia—all of it

British, nothing American. On a siding

on the Central Siberian I one morning

saw something very familiar—a tarpaulin

(covering a farm engine in transit) on

which was inscribed in big letters. "Horns-

by, Grantham, England." Familiar, be-

cause of my frequent speed-testings, in

past years, of the notable Grantham-Lon-

don Great Northern Railway stopless run.

Some of my happiest hours were spent in

the cabs of those engines—through a per-

sonal acquaintanci with Patrick Stirling.

I did not then know of the death of the
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honored chief of Doncaster, whose mem-

ory I shall always revere with a silent

admiration of his genius.

THE ABANDONED AMUR SECTION.

Some twenty millions of rubls were

sheer flung away over the abandonment

and flooding and wash-outs of the con-

-tructing Amur section between Stretensk

and Kabarofsk. The distance is a big

stretch—2.000 verstas. Surveys had been

made throughout, grading done in many

places, wood bridges built, stations were

going up, locomotives coming along on

barges, when the Fontanka-kanal buro-

crats suddenly realized another of Russia's

"geographic necessities," secured a "lease"

of Port Arthur (the thin edge of the

wedge), and the trans-Manchurian route

was decided on. So all work on the Amur
expanse was dropped, the 'entire staff

called off and apportioned across Man-

churia, and the Amur wilds left again to

their eternal solitude. I covered the en-

tire abandoned route in the summer. Much

of the perfectly finished grading (all ready

for receiving ties and rails) was already

covered with profuse vegetation ;
creepers

were rapidly covering the unfinished wood

bridges ; here and there some half-erected

locomotives were rusting away, having

been forgotten, or it being impracticable

to remove them at the time.

This Amur country is one of the most

solitary and most beautiful regions I have

visited. The scenery is in parts ravishing,

[f the reader who has visited the Italian

lakes will imagine a series of them a

couple of thousand miles long, he will

get a good idea of the beauties of the

Amur river.

In summer the valleys are covered with

hundreds of perfume flowers—iris, lilies,

violets, roses—and scores of delicate

scented growths I have never seen else-

where. The perfumes so fill the air that

one "gets enough of it." The iris and

lilies of the valley are sometimes so thick,

they change the appearance of entire fields

from a bright green to what resembles a

carpet of gold or a region under a "sum-

mer snow."

agent to add another barrel of valve oil to

his next order.

Another one told of the engineer who

saw something white and silvery working

out around the crank pin and between the

brasses. He at once stopped and drove

the rod key down as solid as possible,

with a view to holding the white metal in

the brass. But to his surprise the metal

came out faster than ever. In a short

time the pin was red hot.

Another one was asked: "What was

your closest call for getting killed and

escape unhurt?" He answered: "One

night I was sailing along as fast as steam

and steel could carry us down a steep

grade with a local passenger train, when

the headlight showed on a switch target

set for the side track at a gravel pit side-

track. I shut off, reversed the engine,

squealed for brakes, yelled to the fireman,

who was up on the back end of the tender

throwing down the last of the wood, and

made a quick move for the gangway, to

jump off before the engine ran off the

stub switch and rolled over down the

steep bank at that place. Just as I got to

the gangway the engine passed over the

switch, making the familiar click that told

me she was on the track all right. I went

back and put her in ahead, climbed up on

the seat, as limp as a rag. The section

men had been there that day, taken out

the frog, spiked the switch for the main

track, uncoupled the switch rod and set

the target out of the way, so it showed

for the siding. Had I jumped off, death

was certain, as I would have landed among

the stumps and boulders taken out of the

pit. That taught me a lesson. Don't jump

till you have to, or unless it is sure death

to stay on. More men are injured by

jumping off when they could have escaped

unhurt by staying on the engine than are

injured by staying on. in a majority of

cases."

Be Careful About Jumping Off.

When a lot of old locomotive engineers

get together you are apt to hear of old

times, old methods and old appliances. At

a recent gathering of this kind, one man

was telling about the new fireman oiling

the valves. He went out the cab front

window with the big tallow pot full of

melted tallow. The engineer looked in

vain for him to show up at the right-side

steam chest, but he came back into the cab

first. On being asked why he did not oil

l)Oth valves, he replied : "Why, this pot

doesn't hold half enough to fill the hole

on my side, let alone the other cylinder."

Such a remark and method of oiling

nowadays would give a performance sheet

a black-eye and require the purchasing

for several successive months. This he

used as an object-lesson about such small

things as jam-nuts properly put on, split

keys and cotters put in where they be-

long, up close to the nuts, not a distance

down the bolt from the nut, and citing

various instances of places where old

melhrds could be changed. Mr. Quayle.

of the Chicago & North Western Railway,

took up the subject, and stated that the

road to success lay along the line of look-

ing after the small matters; that with tin-

small details in good order, engine faihire--

would be reduced to a minimum.

The Small Savings That Count.

.At a meeting of the Western Railway

Club Mr. G. W. Rhodes was on the list

for a topical discussion on "Bolts, Nuts

and Keys and the Part they Play in En-

gine and Car Construction." Mr. Rhodes

started out with a short story—illustrated

with diagrams—of how a saving of 8

cents per thousand miles was made in oil-

ing freight cars on the Burlington &
Missouri River Railroad. He stated that

at one time he did not see very much use

in having specialists in this line of busi-

ness, but they had tried one, and it worked

wonders. Most of it was done by instruct-

ing the car repair men and oilers how to

look after the small matters. This was

done primarily to cure the hot-bo.x evil,

and in the interest of better dispatch in

the train service by eliminating the exas-

perating delays incident to hot boxes, both

en the run and at terminals. The expense

was brought down below 3 cents per thou-

sand miles, not for one month only, but

Reporting Accidents Made Compulsory

The following act was passed by the

last Congress

;

"It shall be the duty of the general

manager, superintendent, or other proper

officer of every common carrier engaged

in interstate commerce by railroad, to

make to the Interstate Commerce Com-

mission, at its office in Washington. Dis-

trict of Columbia, a monthly report, un-

der oath, of all collisions of trains, or

where any train or part of a train acci-

dentally leaves the track, and of all acci-

dents which may occur to its passengers

or employes while in the service of such

cijmmon carrier and actually on duty,

which report shall state the nature and

causes thereof, and the circumstances con-

nected therewith.

"Sec. 2. That any common carrier fail-

ing to make such report within thirty day•^

after the end of any month shall be deemed

guilty of a misdemeanor and, upon con-

viction thereof by a court of competent

jurisdiction, shall be punished by a fine of

not more than one hundred dollars for

each and every offense and for every day

during which it shall fail to make such re-

port after the time herein specified for

making the same.

"Sec. 3. That neither said report nor

any part thereof shall be admitted as evi-

dence or used for any purpose agaiuM

such railroad so making such report m
any suit or action for damages growing

out of any matter mentioned in said re-

port.

"Sec. 4. That the Interstate Commerce
Commission is authorized to prescribe for

such common carriers a method and form

for making the reports in the foregoing

section provided."

Competent judges say that the Pan-

American Exposition will be superior to

anything of its kind ever seen on this

continent, and it is within twelve hours'

ride of over forty million people. How
can it fail to be a success, when you con-

sider that it is reached from all directions

bytheNewYork Central Lines, which com-

prise the New York Central, Boston & Al-

bany. Michigan Central, Lake Shore, Big

Four, Pittsburg & Lake Erie and Lake

Erie & Western railways.



April. 1901. :ml\vay and locomotive engineering

General Correspondence.
Economical Load of a Locomotive.

I have read with considerable interest

on the editorial page your very compre-

hensive analysis of the question of eco-

nomically handling a locomotive. I note

particularly the comparisons drawn be-

tween engines No. i and 2. I most heartily

approve the deductions arrived at, and do

not know that I could add anything, un-

less it would be a feeble attempt to even

go further than you have gone in empha-
sizing the fallacy of attempting to increase

the amount of tonnage by increasing the

load of each individual locomotive.

The writer can best set forth his views

in reciting a personal experience, or per-

sonal observation, on a road with which
lie was connected some years ago. Over
a district of about 450 miles, subdivided

into four freight divisions, there were

sixty-odd freight engines handling the

traffic. Over some of the heavier portions

of the road the rating was twenty-two

cars per engine, the business being prin-

cipally live stock and a high grade of fast

freight. Business increased to an alarm-

ing extent ; some twenty-odd additional

engines were furnished in response to the

cry of the train department for more
power. Rating was increased from 22 to

-'4 loads per engine, it having been found

that in a few instances an engine had

barely "dragged over the top of a hill

twenty-four cars of merchandise." The
situation went from bad to worse; engine

irews were from twelve to twenty-four

hours getting over a 120-mile district,

hills were doubled, break-in-twos and tail-

end collisions were common occurrences,

engines were never in shops long enough
for necessary repairs, great numbers of

them died on the road giving up trains,

largely through inattention on the part of

disheartened crews who were worn out

waiting on side tracks.

With 500 or 600 loads at each of the ex-

treme terminals waiting for movement,
the general superintendent sent a practical

man on the ground to see if he could

bring order out of chaos. His reports, by

wire. were, to take about twenty engines

off the division at once, so as to give them
a little elbow-room or breathing space, so

the others could work, and to reduce the

rating per engine from 24 to 20 loads. The
management acted upon this advice, and
ran their freight trains as first, second,

third and fourth and as high as fifth sec-

tion of passenger train, getting them over

the road promptly, giving the men plenty

of rest and the shops an opportunity to re-

pair the engines, increasing the freight-

engine mileage from less than 3,000 to

about 6,000 per month, and in less than

two weeks the entire blockade was not

only entirely lifted, but the general condi-

tions had assumed as much difference in

contrast as day is from night. The em-
ployes who had been talking strike were
all happy and anxious to go out when
called, and engine failures were some-

thing of the past.

It is safe to say that any practical man
will decide that a locomotive can pull

more cars in fifteen or thirty days and
make more money for its owners, and be

worth more money at the expiration of

that time by reducing the tonnage as set

by the train department, than it will by

allowing their average standard to stand

or by increasing it from what it is orig-

inally as igned—this, to .say nothing of

the waste of fuel, paymerrt of-overtime to

engine crews and hundreds of thousands

of dollars charged to wrecks, the primary

cause of which, in many instances, is due

to men being worn out in service until

their mental faculty fails to serve them at

the proper time, and who are not infre-

quently required to face a jury on a charge

of manslaughter, when some over-zealous

official of the company is the real culprit.

W. E. Symons.

Supt M. P.. Plant System.

Saz'ainiali, Ga.

Care of Eccentric Straps.

.\s I have never had any experience

with any other form of va'.ve motion than

the link. I can speak of it only. Now. I

have been running a class of large engines

in passenger service for the last nine

years, and I have had no trouble whatever

with broken eccentrics, which I think is

due partly to being watchful of nuts and

bolts and cotter-keys and having lubrica-

tion as near perfect as possible. Until two

years ago I ran an engine with long eccen-

tric rods, which I consider very trying on

eccentric straps, but never had any trouble

whatever with straps, but never could

keep valves square with these engines on

account of the tendency of the long, heavy

rods to spring, especially when valves

would get a little dry. This class of en-

gine carried 180 pounds working pressure,

and had cylinders 20 x 26. For the past

two years I have run a Schenectady en-

gine with cylinders 20 x 28 inches ; work-

ing pressure, 200 pounds. I have run her

in the same service. In that time the run-

ning repairs on her have consisted mainly

in new driving brasses. I do not think

her eccentrics have been touched at all

;

and. as far as we are concerned, have

never had any trouble with eccentrics,

whatever. Straps are equipped with

spindle or plunger feed cups in addition to

the ordinary waste pockets, and I worked
at the feed of these cups myself till I got

them to feed just right. The engine is in

active service now, and valves are as

square as the day she came out of the

locomotive works. I think if the straps

are properly fitted and cams perfectly in

line with links and lubrication is adjusted

light, this trouble with eccentrics can be

reduced to a minimum.
Now. in connection with this eccentric

business, I should like to get an opinion

on the subject of broken straps. Why is

it necessary, in case of a broken strap, to

take down the other strap on that side? I

have an idea that, with proper lubrication,

the good strap would run all right. I have

never tried this, for it is contrary to my
early teachings, and I have not had a

chance to try this idea. With the heavy

straps and rods this would be a big saving

of time and labor, both of which are of

great importance these days.

In connection with this eccentric busi-

ness, I will relate a case of lubrication, or

non-lubrication, which came under my ob-

servation. An engine had been got ready

for her run (a through passenger train),

and happening to look at her eccentrics, I

found that the engineer had poured valve

oil into the funnels that convey the oil to

the w'aste pockets. This was in cold

weather, and the oil was frozen up right

in the funneh. E, J. Neville.

rtica. .X. v.

Inconvenient Location of Attacliments.

One cannot help but wonder why some-

thing is not done to improve the location

of the steam and air gage on the modern
locomotive. You will find on most of the

locomotives which have been constructed

in the last year or so that the steam gage

is located on the center, on the top of the

boiler head and set away back, which

makes it harder than ever to see; and if

you w-ant to get a good square look at the

steam gage you have to go out in the

gangway. Now, why would it not pay

to place another steam gage in line of

vision of the fireman, and enable him to

carry a more uniform pressure of steam?

Why is it that the air gage is always

located next to the steam gage, and where

it makes it very hard for anybody to do

good braking by it? Why could it not be

located where you could see it at all times,

even if it did require an extra lamp to

light it up at night?

The steam gage and water glass lamps

on some engines are kept in a very poor

condition, so that it makes it next to im-

possible to tell just where your steam and

water are at. In some cases the firemen

are to blame for not keeping the globe and

glasses wiped clean and the burners in

proper condition.

All the different attachments to be used

by the enginemen in the cab should be so



IS2 RAILWAY AND LOCOMOTIVE ENGINEERING April. 1901.

located as to be handy to operate and get

at; instead, they are just the rever.e, as

you will find in most cases.

Here are a few examples to illustrate

the modern method of arrangement of the

different cab attachments: The injectors

are generally placed in the worst place to

get at to operate; and when you want to

put them to work, you have to leave your

seat and take a little walk to the front of

the cab. Will those injectors receive as

careful regulation as if they were placed

a little more handy? The firebox door is

placed too high in the boiler head. or. in

other words, the deck too low, making

more work for the fireman.

The grates should alwa3-s be kept in

good condition, so that they can be easily

shaken by one man. The blower should

be so located that it can be operated from

the deck. The handles to the dampers

should be located where you could easily

reach them, and be made nearly air tight

when closed.

Why would it not be worth a little at-

tentiDn on the part of the men who have

the designing and locating of the different

attachments in the cab. to see that they

were placed in the most convenient posi-

tion for the men who have to operate

ihem? C. F. Suxdeerg.

Sioux Citv. lova.

moderate water level means a le^s amount

of feed water and a closer watch on both

the fire and supply of feed water.

Of course, all of us consider a very low

water level as dangerous and not to be

tolerated in any case. P. C. Zinf.^ndel.

Chicago, III.

[There are several features of this dis-

cussion which we do not approve of. In

the first place, steam cannot be super-

heated as long as it is in contact with

water. Steam passing out of steam boilers

is always saturated, unless it is passed

through a chamber hotter than itself, when
it may take up some extra heat. If there

is less water used in keeping up steam at a

medium level than at a high level, there

is less fuel used, and the medium level is

more economical than the high level. This

comes from there being a larger reservoir

in the boiler above the water to hold

steam, and the flow of the latter towards

Water Level.

In the February issue Mr. Amos Jame-.

of Brandon, speaks of carrying the water

level as high as possible and have dry

steam for the cylinders, because the boiler

will make steam more freely. There is no

doubt that such is the case : but there is

another side to this matter, which is—the

amount of water used on a trip.

I have noticed that when the water level

is at a mod^ate height, and maintained

there, a man can run farther for water

than when the boiler is carried as full as

possible ; and it does not seem to make
any difference in the amount of coal

burned, provided the fireman watches hi^

work closely and fires to suit the working

of the engine. The fireman cannot depend

on having a generous supply of water al-

ready heated to the point where it will

change into steam, to hold the pressure up

till the fire is going well; but must have

his fire in such shape that the engine can

pull out with her train at any time.

A full boiler surely helps the fireman,

and in that way saves fuel at stations and

he'ps the steaming.

But the drier and hotter the steam is

when it leaver the boiler, the less water

will be used for the same volume of steam.

Saturated steam is more likely to contain

spray or extra moisture than superheated

steam. With a very full boiler the steam

is more liable to contain extra water than

with a moderate height of water.

Stated in a few word~, from practical

observation of both methods, both when
firing and now as an engineer, a higli

water level means a better steamer; a

To overcome these troubles and enable

the work to be rushed, when needed, the

writer designed the driver shown in en-

closed sketch. A pair of these drivers are

in use on the wheel lathe in the Southern

Pacific shops at this place; and we are

safe in saying that the output of the lathe

is increased at least 30 per cent, by their

use. In most cases the wheels can be

trued up at one cut, or both flanging tools

used at the same time. The driver is

made of i x 4 iron and about the dimen-

sions shown. A, face-plate of lathe ; B.

driver bolted to same; C, dogs bolted to

face of wheel, and with the lugs E to catch

on either side of the driver. The dogs C
are made right and left, and of about the

shape shown ; the round edge fitting un-

der the edge of the tire. £* is a slotted

hole, the bolt passing through the dog and

web or spokes of the wheel and through

a clamp or inside of web or spokes. The
drivers are not removed from the face-

plate to change wheels, either engine or

tender wheels, as they handle both alike.

They are only removed when putting in

driving wheels. These drivers are fitted

to an old Niles wheel lathe; other build

of lathe might call for different dimen-

sions. At all events, you would be sur-

prised to know what a heavy cut can be

taken without the risk of throwing the

wheels out of the lathe; and when done,

the wheels are round.

No, it is not patented. Make a pair of

tliem. and tell the readers of R.\ilw.\v .\nd

Locomotive Engineering all about it.

W. DE S.\NNO.

Kern Citv. Cat.

DRIVER FOR WHEEL LATHE.

the throttle valve is not likely to carry

along with it so much water as will be the

case when a high water level is main-

tained. The same reasoning applies to the

practice of carrying a low water level.

That ought to provide steam freer from

entrained water than that drawn from the

medium level. Carrying water at low

level is rather a dangerous practice, unless

the injectors are thoroughly reliable ; but

there is no doubt whatever that it is con-

ducive to the economy of steam.—Ed.]

Driver for Wheel Lathe.

It is an impossibility to turn the tires of

engine truck wheels, and make them

round, when driven by a single dog on

each wheel; there is also the risk of

throwing the wheels out of the centers

while flanging, when only one dog is used.

Tests for Leaky Throttle Valves.

I have been a reader of Locomotive En-
gineering for twelve years, and would like

to give my experience with throttle valves.

I was roundhouse foreman for four years

and took care of 125 engines, and must

say that I had not much trouble with

throttle valves, when same were fitted up

properly and tested after grinding. I

tested my valves and pipes with steam by

removing re'.ief valve on front of steam

chest, made pipe connection in the same

place, and connected with steam-heat hose

on back of tender and tested with a pres-

sure of 80 pounds. I had no stationary

boiler, so I used steam of some other en-

gine. If there is a leak in any part it can

be discovered very quickly, only one must

be careful and fasten throttle lever, or

valve will fly open, on account of the dif-

ference in areas of top and bottom. I

tested first for a leak with water in the

same way through steam chest, and I had

better result with steam, because steam

expands the pipe, throttle box and valve,

and if valve is not ground right it will

show.

\'ery often they report throttle valve

leaking, and the leak is somewhere else.

We received six new engines, and those

engines were only running about two
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weeks when the engineers reported throttle

valve leaking. We tested with steam, and

found valves O. K. and the leak through

the joint where throttle valve box is fast-

iiied to stand-pipe. There were only three

bolts holding both together. We put three

more in and stopped leak. I had to do the

same on the other five engines. These en-

gines carried 180 pounds steam pressure.

By this way of testing we found a good

many leaks without going to great ex-

I
en-e of taking everything apart.

I also had front end of engines exam-

ined once a week for holes in netting.

leaky steam and loose exhaust pipes, and

a record kept of same. If you want a

good steaming engine, have front end in

proper condition. Fred Wells.

General Foreman.

Philadelphia. Pa.

The First Cabin Car.

I must enter a mild protest against the

credit of the first cabin car going to Mr.

Mercer at any such date as 1867.

Way back in 1853—and probably before

—all freight and coal trains on the Dela-

ware, Lackawanna & Western road had

cabin cars or cabooses. They were prac-

tically the same as at present, except they

are made stronger and heavier now, to

stand the "pushfulness" of the large,

heavy engines.

I don't know who the inventor or de-

signer was, but he certainly antedated Mr.

Mercer by a number of years.

Fr.\kk C. Hudson'.

Tombstone. Ariz.

the average of the eight crews. This is

a matter of record in the company's

offices.

One of the si.x engines has made about

6o.ooo miles since it had general repairs,

with two others closely approaching that

amount. The regular roundhouse force

is all that '\, used on running repairs.

I make a practice of never taking an

engine cut of house till I have personally

made a careful and thorough inspection

of it, and never presuming that anything

is O. K. till I have examined it. The re-

sult of these inspections has fully con-

vinced me of the absolute necessity of do-

ing this before starting from house, when
opportunity is afforded for so doing. If

the engineer wishes to reach the other end

of the division without being annoyed by

various tilings getting out of order and

creating engine failures, thorough and

systematic inspection must be made. This.

How to Make Pooling Succefsful.

I notice in February number an article

on the pool system of operating locomo-

tives. I beg space, to give your readers

some observations from personal experi-

ence covering about nine months' service.

as a member of one of eight passenger

crews, each making a monthly average of

about 4,403 to 4,500 miles, operating five

to six engines, which would give the en-

gines an average monthly mileage of about

6,coo miles (sometimes it is necessary to

use one of the six in special on freight

service for a day or two, then the five do

the work), on runs that are just about as

fast as the engines can comfortably make.

Each delay of five minutes, or more,

cau ed by the engine in any way except

coal and water stops, is recorded against

the engineer. In the nine months I have

l;ad recorded against me two engine fail-

ures—one caused by the loss of an engine

truck cellar (on an engine which I re-

ceived at the depot and had no oppor-

tunity to give thorough inspection") ; the

other was a throttle disconnected in boiler.

I have made a monthh- mileage (aver-

age) of 225 miles per pint "Perfection"

valve oil. and 80 miles per pint "Galena"

engine oil ; 28 pounds fuel per 100 ton-

miles ; engines, 17 x 24, standard eight-

wheeler—which I believe is no better than

Linstrom's Improved Eccentric Strap

I herewith send you a blueprint of my
improved eccentric strap, on which I have

applied for a patent. You will notice that

it is somewhat different from the usual

strap, in the method of fastening the two

halves together. In place of the lugs and

short bolt. I u,se long cored lugs and a

U-shaped bolt, to hold the two halves to-

gether, which they do, and very securely,

as is readily seen in the blueprint.

It is not necessary to fully describe this

strap, as the blueprint shows it very clear-

ly, and anyone familiar with eccentric

straps .can readily see the superior advan-

tage of my device over the usual method

of fastening.

The halves can be made of brass, ca>t

iron or steel; but the U-bolt is made of

wrought iron, and, as you will see, lies

in a recessed groove in the l)ack half of

LINSTROM S ECCENTRIC STR.^P.

together with a careful, honest inspection

and report of all invisible defects, hot

bearings and indications of the same, by

the incoming engineer, and the co-opera-

tion of roundhouse force in making re-

pairs, is, in my judgment, about all that is

required to successfully operate pooled en-

gines. Of course I do not contend that it

is as pleasant and comfortable for the

crews, but that side of the question is

largely a sentimental one, which must give

place to the more practical one of business.

We should stand loyal to the company's

interests at all times, and do our work in

a conscientious, painstaking manner, never

neglecting to report everything that v/e

find about the engine that could possibly

cause the next crew an}' trouble. And
bear in mind that man is of the greatest

value in the service of his employer whose

spirit is most deeply moved by discontent

with his own proficiency.

]\'\morc. Xcb G. O. Huckstt.

the strap, and passes through the long

cored lugs, where the nuts on the U-bolt

provide means for drawing the two halves

together. You will notice that there are

four dowel-pins in the joint of the two

halves, provided to prevent lateral move-

ment between the halves.

Now, what I wish particularly to call

your attention to is the fact that the nuts

are well toward the front of the strap,

where they can be easily observed by the

engineer and looseness readily detected

;

also to the fact that if the U-bolt should

break, it would hold the strap together

long enough for the engineer to detect the

trouble and stop his engine. In the pres-

ent strap, when a bolt or lug breaks, it is

all up with the valve motion, as you well

know.

This strap is well provided for lubrica-

tion, as is seen by the ample oil cups. An-

other fact : One casting answers for either

right or left side.
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In our practice we find that this strap

fulfills every expectation, and is highly

satisfactory in every respect, and I believe

you will agree with me in saying that this

strap will go a long way in strengthening

the link valve motion. C. Lixstrom.

I'ickshurg. Miss.

Tank Suggestion.

When discussing the location of reser-

voirs it occurs to me to build up the tanks

on each side and put a reservoir on each

side. What is the objection to having the

sides of the tank as high as the cars, if

necessary?

I enclose sketch showing a section of a

l^\
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Diamond and Straight Stacks.

A subject on which it may be said there

lias been little or no literary discussion

and yet a great deal of legal contention.

i^ the comparative efficiency of the two

distinct types known as the straight and

diamond stacks as a means of preventing

the escape of fire from locomotives. That

there has been a scarcity of literature on

the subject can perhaps best be accounted

for by saying it is naturally assumed by

all concerned, that no matter what type

of stack an engine is equipped with pro-

visions must be made to keep fire throw-

ing down to the minimum, and that it is

also not impossible to make one type as

efficient as the other in that respect. The
difficulty, not to mention the cost attend-

ing the efforts of railroad companies to

establish this fact in the minds of juries

in the past, will no doubt continue as long

as the two kinds are used.

In saying that both types may be made
c-qually efficient, and usually are so, the

writer bases his judgment, not alone on

his personal observation of the quantity

i>f fire thrown from top of stack, which

evidence is likely to be misleading, but

by a general comparison of the conditions

tliat obtain in the whole engine that bear

any relation to the subject.

To compare both types fairly, we must

look into the nature of the draft and the

effect on fire peculiar to each type of

engine ; then we may be better able to

discern what advantage, if any, either may
possess, or if neither has the advantage,

why it is so.

In the first place, the exhaust force in

each is practically the same. Double noz-

zles are most generally used with the

diamond stack, while the single nozzle is

most used vi'\th the straight one. Some
contend that a larger nozzle area may
be used with one or the other type, as

their fancy leans, but the difference in

the steam-producing influence of one as

compared to the other is indeed a very un-

certain quantity, and may be claimed with

equal reason for either one. It is well

known that even with the same iden-

tical equipment, similarly adjusted on
twin engines, their performance might

differ considerably, which seems to

prove clearly enough the unreliability

of any general opinions favorable to either

engine, provided with diflFerent draft ap-

pliances, when there is likely to be more

difference between engines as regards

steaming or fire-throw ing. even when sim-

ilarly equipped.

The amount of sparks thrown from a

diamond stack seems to be greater than

that which leaves top of straight stack.

This is especially true at night when the

sparks may be better seen. But this ap-

I>arent proof is misleading for the reason

I hat owing to the obstructed passage of

exhaust and waste products of combustion

in the diamond type, the sparks and cin-

ders do not go more than a few feet above

the top, while some merely roll over the

edge, and within this small limit of space

the quantity of sparks emitted seems, to

the ordinary observer, to be more than

leaves the top of straight stack, especially

to one riding on the engine, or immediate-

ly behind it. There being no obstruction

to the exhaust in straight stack, the sparks

are thrown higher, and being scattered

into a much larger space, appear to be

less in quantity than under the conditions

attending their escape from the other type.

As to the condition of the sparks, their

size and temperature after leaving the

stack, we can learn only by beginning at

the firebox and not the passage of the

spark from the fire to the atmosphere.

Owing to the small cubic capacity of

the front end generally used with diamond

cone, the sparks are broken fine, and with

the exhaust steam are delayed somewhat
in their passage, and the temperature of

the latter being considerably less than the

spark, the effect of their contact would be

for the steam to become superheated by

absorbing heat from the sparks. After

striking cone, the spark is deflected to side

of stack and then to netting, through

which it must pass at a sharp angle, prac-

tically reducing the effective area of open-

ing of netting, as compared to that through
which the passage of spark would be ver-

tical.

In the firebox of engine having straight

stack and extended front we have a some-
what diff'erent action from the former.

Owing to the greater capacity of the ex-

tended front the lesser vacuum created

Pholo. by A. H. Chamberla:

BOSTON TERMIN.^L Y.'iRD,

taken from Broadway bridge, showing the rolling lift bridge, one span of which car-

ries the Plymouth & Midland division of the N. Y.. N. H. & H.

over Fort Point Channel.

stack, a very low vacuum may be produced

in it, which has the effect of causing a

rather spasmodic action of the draft, the

tendency of which is to disturb the fire.

The influence of this draft is controlled

by the petticoat pipe, and it may be so

divided as to equalize the passage of air

through the whole fire. When properly

regulated, the circulation passes through

grates vertically, and though it will agi-

tate the fire considerably if engine be

worked hard, the number of sparks thrown

will, owing to the influence of the vertical

circulation through the fire, be considera-

bly less than would be, at first thought,

supposed. What sparks do leave the fire-

box are carried into stack, where they are

driven by force of exhaust steam against

the cone, the diameter of which is enough
larger than the barrel of stack so that

the netting above it is perfectly shielded

from direct contact of the sparks or ex-

haust steam. By being driven against the

does not produce such a violent, spas-

modic draft, and the tendency to disturb

the fire is less in this case; but on account

of the presence of the diaphragm sheet,

which partly obstructs circulation through

upper flues, leaving it perfectly free

through lower ones, the current of cir-

culation, instead of being vertical, as in

the other case, is now more diagonal ; and

the lower flues being in close proximity

to the fire, the effect of the circulation,

being concentrated to that point, no doubt

carries more sparks from the fire than the

more uniform, less spasmodic, less fire-

disturbing nature of the draft peculiar to

this type would lead one to believe. An-

other feature that is not usually given con-

sideration is the fact that the spark from

the firebox of the extended-front engine is

likely to be hotter than from the other.

As already stated, owing to the diagonal

circulation through the fire and to the

lower flues, the heat of fire is imparted to
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the crown sheet and upper part of firebox mc:in—in fact, she could nut run with a

chiefly by radiation, consequently the fire broken valve. So we think, when draw-

must be somewhat hotter to produce the ing on our imagination. While doing other

required steam than where the circulation work on the engine, the discovery was

ii more vertical, causing the flame to be made that the valve was broken in two

brought in contact with the sheets in pieces, as shown by the line. It was the

upper part of firebox. The use of the low-pre=sure valve on one of our big com

arch proves this point, for in causing the pound twelve-wheelers

circulation to pais up to crown-sheet it

old Pennsylvania State road can go ten

years better still. That part of the story

from the Pittsburgh Post about the old

camel-backs is rather vague; 1867 is rather

a late date for such things to happen on

a first-class road. W. uE Sanno.

Kern Citv, Cal.

corrects the error of diagonal circulation

which may be found in every case where

the arch is not used in connection with the

extended front. Leaving firebox, the

sparks are carried almost directly through

the netting; and in what manner they pass

through it depends somewhat upon the

form of the netting, but it is safe to say

that when the same size netting is used,

larg.r sparks, or at least a greater num-

ber of large sparks, will leave the top of

the straight stack, and not being delayed

soas to come in contact with the exhaust,

as in the other type, are likely to pass to

the atmosphere a little hotter than those

thrown from the diamond stack. That

disadvantage is perhaps fully offset by the

spark being thrown higher, thus enabling

it to cool somewhat before falling.

It seems, from what we have found thus

far. that each particular type has com-

mendable features of its own to counter-

balance what may at first glance seem to

he serious faults.

There was a time when an attempt was

made to arrest all, or nearly all, the sparks

in the front end. During that period the

diamond stack did not, perhaps, compare

favorably with the other, but the attempt

to arrest the sparks proved to be imprac-

ticable, and was abandoned. At that time

no doubt the diamond stack received a

black eye from which it has been rather

slow in recovering; but when we con-

sider that the best working extended front

of to-day is that in which no sparks are

arrested, the diamond stack is undoubtedly

well able to hold its own as a safety feat-

ure.

It is sometimes a difficult matter, at-

tended with no little expense, to educate

a jury so as to have them understand the

equality of both types of appliances used

to prevent the escape of fire from locomo-

tives ; and in spite of the fact that many

precedents have been e.stablished which

support that fact, there yet seem to be

'Ome who either believe or pretend to be-

lieve that there is room for doubt on that

question, and seem to regard what they

are pleased to term the inferiority of the

diamond stack as a stable foundation on

Avhich to build a law suit, but they are

usually made to pay for opposing the

orthodox belief. Thos. P. Whel.\x

BcUevuc, 0.

I hear someone

say she would blow through into the ex-

haust when using steam, and the "some-

thing wrong" would be discovered at

once. My good brother, she did nothing

of the kind. How long the valve was

broken no one knows. The writer exam-

ined the edges of the fracture, which were

bright from the rubbing of the two sur-

faces together. Why was there no blow?

The yoke fitted very close, and when

steam was being used the pressure on the

How a Kodak Saves Correspondence.

I want to tell you how our master

mechanic, Mr. Louis Wellisch, keeps

down a great deal of correspondence. The

Louisville & Nashville Railroad receives

a great deal at this point from other roads

that is improperly loaded, and when such

a car or cars arrive he has a kodak and

he goes and takes a picture of the car

and when correspondence opens up about

this car he sends the picture to headquar-

ters and he hears no more about it. So

I think if -others would follow this exam-

ple they would profit by Mr. Wellisch's

wisdom. Yours truly,

JoHX F. Mullen.

Mvnt''oiiicrv. Ala.

IJROKEX V.\LVE.

ends of the valve closed the fracture, mak-

ing an almost steam-tight joint. It was

an Allan-Richard:on valve, and fell apart

when the yoke was taken ofT.

NV. DE S.\NXO.

Krrn Citw C\il.

One way of Saving Compressed Air.

BY R. T. SHEA.

At the Burnside shops of the Illinois

Central Railroad they are using a very

handy and inexpensive appliance to save

compressed air. It consists of a piece of

belt, about 2 inches wide, thrown loosely

over the main shaft with a hook on one

end. When it is desired to raise a driving-

box or other heavy piece to the machine,

the hook on one end is attached in the

article to be raised, and the operator holds

the other end of the belt. The friction of

the belt on the shaft causes it to raise the

load with very little exertion on the part

of the operator.

It would seem that devices of this kind

are quite valuable in the large shops, be-

cause the time is ahnost here in the aver

Railroad Man's Prayer.

An old railroad man having been con-

verted, was asked to lead in prayer. The

following was the response: "O Lord,

now that I have flagged Thee, lift up my

feet from the rough road of life and plant

them safely on the deck of the train of

salvation. Let me use the safety lamp

known as prudence, make all the couplings

in the train with the strong link of Thy

love, and let my hand-lamp be the Bible;

and. Heavenly Father, keep all switches

closed that lead off the sidings, especially

those with a blind end. O Lord, if it be

Thy pleasure, have every semaphore block

along the line show the white line of hope,

that I may tnake the run of life without

stopping. And, Lord, give us the Ten

Commandments for a schedule, and when

I have finished the run on schedule time

and pulled into the great dark station of

Death, may Thou, the Superintendent of

the Universe, say, 'Well done, thou good

and faithful servant; come and sign the

pay roll and receive your check for eter-

nal happiness.' "—Railroad Gasette.

At the Scranton Shops.

The Scranton shops of the Delaware.

Lackawanna & Western Railroad are fast

age shop when the question of supplying being brought up to date by" the united

compressed air for the hundreds of uses

that it is daily applied to, has almost

reached the limit of the compressor, and

any practical ideas of this kind are well

worth looking into.

A Broken Valve.

If an engineer was to report a slide valve

broken in two, the engine would not be

sent out until a new valve was put in, re-

gardless of what her detention would

The Father of the Cabin Car.

If the claim of J. Clark Mercer does not

go back to an earlier date than 1867 for

the birth of the cabin car (caboose) I am

quite sure the Pennsylvania Railroad can

antedate him at least ten years. And the

eflforts of motive-power and machinery

officials at that point. Old tools are giving

way to new ones and the new arrange-

ment of them is a decided improvement

in the line of economical production.

Boring mills, radial drills, -and other

tools are being grouped to avoid unneces-

sary handling of material, which is of

course expensive. Cranes, hoists and

other conveniences are being introduced

and these, together with new buildings, go

far toward making this a first-class rail-

road shop.
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Valve Motions.

The question of valve motions is again

receiving considerable attention, due in

part to trouble that has been experienced

with the eccentrics on some of the larger

engines. The writer does not believe this

to be an inherent defect, but that it is due

to several causes, and that this difficulty

can be done away with. But as it is a

gocd thing to be familiar with the other

motions, a little study of them will be of

value and, it is hoped, of interest as well.

The great aim has been to do away with

the many defects of the link by abolishing

one or both eccentrics, variable lead, slip,

etc. ; but up to date it is safe to say none

of the substitutes equal the link in either

simplicity, durability or satisfaction. It is

not the intention to show all the devices

suggested for relegating the link to the

scrap heap, only such as have lived long

enough to bear a name. And some of

tliese have had a short and not altogether

glorious career.

Before going to the other motions it

se.;ms be t to trace the earlier forms up to

the link, and then to show the "improve-

nients" (?).

The first practical motion for locomo-

tives was probably the drop-hook, which,

it will be seen, gave to valve the motion

of either the forward or backing eccen-

tric. Throwing the reverse lever forward

Iield the backing hook out of reach of the

Iiin in rocker and allowed the forward one

to drop on pin when it came into position.

The starting bars that we hear the old-

timers speak of were connected with valve

rods. These enabled the engineer to move

the valve til! the hook would drop in place

or to work the engine by hand.

THE DROP HOOK.

As will be seen from the cut, Fig. i,

each eccentric had its hook rod connected

to some form of lifting device for throw-

ing it in and out of gear. The form

shown was used by such builders asAmos-

keag, Taunton and Rogers, and gives the

idea, though of course there were many
modifications of it, different builders hav-

ing their own peculiar design. In the posi-

tion shown, the forward-motion hook is

dropped on the pin and the back motion is

out of gear. The reverse was accom-

plished the same as at present, the for-

ward hook being raised and the backing

hook lowered. One can imagine the racket

if the engine was reversed when running

at a fair speed.

Ross Winans. of Baltimore, had a pe-

culiar device for lifting tlie hooks, as

shown in Fig. 2. The lifting shaft wa

;

below the rocker and the hook rod had a

trap on the lower side, as shown. This

was lifted by the cams on the shaft below

and raised the hooks as desired. It also

prevented them being lifted too far from

any cause.

The right-hand view shows that the lift-

ing cams were opposite each other—that is,

when one was down the other was up.

The construction of these is shown in the

side view. Both were plain turned disks

with the opposite sides cut away. The

rockers in all these motions had two pins,

as shown, one for each motion.

THE V-HOOKS.

The V-hook came next, in about 1842;

Stephenson's fork motion being the same

idea with the hooks upside down. He is

said to have u-ed this from 1835 to 1842.

This made the starting bars unneces-ary.

The link came next—probably due to

William Howe, a patternmaker employed

by Robert Stephenson & Co. This was in

Augu.'t, 1842. It has been claimed that

the invention was due to James, an Amer-
ican, in about 1832, but this does not seem

to be borne out by history. It is also

popularly believed that the cut-off feature

was not understood at first ; but Mr. Clem-

ent Stretton, an excellent authority, tells

us that the first engine equipped with the

link had seven notches each side of the

FIG. I. A COMMON FORM OF DROP HOOK.

.\.\OTHER FOIi.V OF DROP HOOK.

as the V's would settle on the pin and

find a resting place in the center.

The forerunner of the link was the com-

bined hook, Fig. 4. It was essentially two

\'-hooks joined together at their points.

It needs little explanation, being moved to

one position or the other, the same as the

V-hock, and of course only capable of

working in full gear. This was used by

Swinburne and, we think, Rogers. It was

an improvement on the V-hooks, as it

made fewer parts and only required one

rocker pin for both motions.

center; which disposes of that claim, and.

shows that its value as an expansion gear

was thoroL-ghly understood. It is gener-

ally called the "Stephenson link," owing,

to its being first used on Stephenson's

engines; but Stephenson himself is said to-

have always credited Howe with the in-

vention.

It did not immediately become the favor-

ite, many opposing it with cams and other

motions, and it was not until about 1850'

it began to be applied to American en-

gines.
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ling to and from the tool or machine

may and in many cases does cost more

than the mechanical operations them-

selves. Always avoid reducing cost at

the expense of either efficiency, accuracy

or durability. There is often a great

temptation to reduce the cost of mainten-

ance or construction in railroad work, or

the cost of a product in manufacturing,

by sacrificing efficiency or durability. This

may enable one to make a favorable rec-

ord for a while, but so surely will eventu-

ally bring disaster and an increased cost

for maintenance or operation in railroad

work, or a loss of patronage and reputa-

tion in manufacturing that one can safely

condemn such practice without hesitation

and in a most uncompromising way.

Back
Gear

COMBINED HOOK.

Rogers was one of the first to do this,

and became an ardent advocate of it.

The cubic capacity of these cars is great-

er than any similar car built, as will be

noted in the statement that it has a capa-

city of 55 tons of bituminous coal. The

general dimensions are as follows : 29 feet

6 inches long, 10 feet wide and 11 feet 2

inches high.

The truck frames are of the standard

pressed steel "Diamond" type; cast-iron

chilled wheels. Master Car Builder stand-

ard a.xles and journal bearings, pressed

steel brake beams and Schoen draft rig-

Arrangements have been made so that

almost anyone who wishes may inspect the

instruction papers and books furnished

their students by the International Cor-

respondence Schools, Scranton, Pa. Num-
erous branch offices have been established

in principal cities, and, in addition, repre-

-cntatives of the schools will call, on

iequest,and furnish full particulars regard-

ing the "international" system of educa-

tion. Almost 8,000 towns are visited regu-

larly by the Schools' representatives. A
postal card addressed to the schools will

receive prompt attention. The Schools

teach mechanical, electrical and civil engi-

neering as well as many other subjects,

and when writing it is advisable to state

the subject in which you are interested.

Advice to the Technical Graduate,

Mr. E. M. Herr. general manager of the

Westinghouse Air-Brake Company, on

February 13th, delivered an address be-

fore the students of Purdue University.

His subject was "Some Problems in the

Business Life of a Technical Graduate."

Speaking from a wide experience and with

a strong feeling of sympathy for his stu-

dent audience. Mr. Herr was able to an-

ticipate some of the pleasures as well as

the disappointments which lie in the path

of men about to graduate.

Referring to the prosperous aspect of

business enterprises at the present lime,

he warned his audience not to relax effort

if they found the problem of obtaining

employment an easy one, for no true

progress is made without effort, and he

who is compelled by circumstances to

struggle hardest is most entitled to con-

gratulation, if progress and advancement

is his object. In emphasizing the advan-

tage to the technical graduate of a thor-

ough shop apprenticeship. Mr. Herr dis-

cussed the necessity for reducing shop cost

in manufacture and showed how neces-

sary it was for the engineer to know for

himself the details of doing work. Al-

ways remember, he said, that actually do-

ing the planing, turning, drilling or what-

ever operations are to be performed on a

piece of work is by no means all of the

labor which the job includes. The hand-

Steel Cars for Chesapeake & Ohio.

Among the 600 cars now being turned

out by the Pressed Steel Car Company is

one for the Chesapeake & Ohio Railroad,

which attracts particular attention on ac-

count of its being somewhat different in

shape from the other large cars of this

firm. It is a self-clearing type of car, al-

though the hoppers do not go down in an

angle as in most hopper cars, but the load

is dropped by means of drop doors, oper-

ated in a manner similar to the doors on

a flat-bottom gondola car. This gives the

car an appearance similar to the high-side

flat-brttom gondola car. The car has a

carrying capacity of 55 tons of bituminous

coal, the light weight being 38 200 pounds;

capacity level full, 1,900 cubic feet; with

lO-inch (average) heap, 2,122 cubic feet.

It was ascertained that the car was de-

signed specially to meet the local condi-

tions of the Chesapeake & Ohio Railway,

especially in connection with the dumping

of the lead at Newport News, Va. The
cars will be used exclusively for the ship-

ments of ccal between the coal mines of

the Chesapeake & Ohio Railway and New-
port News, from which point large ship-

ments of coal are made by water, and

many of our war vessels receive their sup-

ply of coal from the Chesapeake & Ohio

tipple at that point, the coal being dis-

charged direct from the cars to the vessels.

Automatic Train Robber Killer.

The Rio Grande Railroad, in Colorado,

has equipped its locomotives with a novel

train robber killing device.

It is a means of playing scalding water

and steam over the bandits.

There is an extra piece of steel pipe run-

ning up from the bottom of the boiler to

the back of the engine cab, where it i;

flattened out fan-shaped, the angle of the

fan embracing the front, top and sides of

the blind baggage and express. Another

device of practically the same kind covers

the front, top and sides of the locomotive

itself. Other engines have a steam pipe

and hose just back of the engineer, where

It is handy to grab quickly.

Down near the floor of the cab, in sev-

eral places where they can be reached

easily, are little innocent-looking button^

that connect with the air valve fitted to

the steam pipe. In less time than it take>

to tell it the engineer or fireman can touch

a button and send back over the coal pile

in the tender the hottest jet of water that

any robber ever saw. The boilers carry a

pressure of about 225 pounds, so the water

near the bottom of the crown sheet will be

at least at the boiling point.

The amount of execution one of the

"cookers," as they are called, can do in a

few seconds is frightful. Should four or

six robbers get on the front or top of the

blind baggage and make a hostile demon-

stration toward the engineer they can be

disposed of quickly. A slight stream will

make it so hot in the neighborhood that

they will be glad to get off. At the same

time it will fill the air with steam, so that

shooting at the engineer or fireman will

be out of the question. It will be impos-

sible to tell the direction except the way

to jump.

Only once since their installation have

the new machines been put to test, and

that was several weeks ago in the Grand

Canyon, when several tramps threatened

to take charge of a freight train and bully

the crew into submission to their wishes.

They got the conductor and brakeman

"buffaloed" back about a dozen carlengths

and then started toward the engineer to

make him "dig up" some coin.

But the fireman had seen the whole per-

formance and tipped off the affair to the

engineer, who turned on a small stream

and slowed up to see the fun. The white
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mist had no sooner struck the hobos than

they made a dive off the tops of the cars.

The two fellows with guns, who were

hack with the conductor and brakeman,

worked their way ahead to see what

caused all the excitement, when they got

a few stray splashes of hot water in the

face, and they also jumped.

Boston & Maine Consolidation Engine.

The consolidation freight locomotive

hereby shown is one of a lot recently built

by the Schenectady Locomotive Works for

the Boston & Maine Railroad. It strikes

us as being particularly well designed,

more especially in regard to the ratio of

heating surface and grate area provided

ing bo.xes. All the driving wheels are

flanged tires.

The engine has particularly generous

bearings throughout. The driving-wheel

journals are 9x11 inches, and the other

journals 8l4 x 11 inches. The main crank-

pin journals are 6J4 x 5 inches. The boiler

is straight, with wide firebox of the kind

that is now becoming so popular with the

-Atlantic type of locomotive. The boiler

is 665-16 inches diameter at the first ring,

and carries a working pressure of 200

pounds to the square inch. Thickness of

plates in barrel and outside of firebox,

21-32, 11-16, yi and 7-16 inch. The hori-

zontal seams have butt joints, sextuple

riveted, with strips inside and outside.

The firebox is 1025^ inches long and 65}4

lagging, and everything has been done to

make the engine as comfortable and con-

venient as possible for the men handling

her.

Flanged Tires.

The matter of having all the driving-

wheel tires on consolidation engines with

flanges is still under consideration, but the

trend of opinion and practice is in favor

of having all tires flanged.

On the George Creek & Cumberland

Railway, at one titne, the middle sets of

drivers had bald tire ; they are now all

changed to flange tires but one engine,

with the best of results. This road has

bad hills, so that a good deal of the mile-

BOSTON & MAINE CONSOLID.^TION ENGINE.

in relation to the power developed in the

cylinders.

In working order, the engine weighs

162,000 pounds, of which 142,000 are on

the drivers. The driving wheel-base is 17

feet and the total base of engine 25 feet 6

inches. The cylinders are 20 x 30 inches,

and have a horizontal thickness of sH
inches, while the piston rod is y/i inches

diameter. Piston valves are used, with a

maximum travel of S'/i inches. These
valves have ^^-inch side lap, line and line

inside, and are set 1-32 inch blind in full

gear. United States metallic packing is

used for piston and valve stem glands.

The wheels are 60 inches diameter out-

side the tires, a size somewhat unusual

with consolidation engines, but testify to

the growing sentiment that the wheels of

a consolidation engine have generally been

made too small. Cast steel is used for the

driving wheel centers, and also for driv-

inches wide, 67 inches deep at the for-

ward end and 57H inches at the back end.

The side sheet, back sheet and crown

sheet are fi inch thick. The crown is

supported by radial stays, I'/s inch diam-

eter. There are 326 2-inch tubes, 16 feet

long. The tubes provide 2,716.87 square

feet and the firebox 143 square feet, mak-
ing a total of heating surface of 2,859.87

square feet. The surface of grate is 46.51

square feet.

The tender has a capacity of 5.000

L'nited States gallons, and is carried on

Fox pressed-steel bolster type of truck.

The boiler feeding is done by two Han-

cock composite inspirators. The engine is

provided with Westinghouse-Anierican

combined brakes on drivers and tender,

and has a 95^-inch Westinghouse air pump.

The Westinghouse friction draft gear

is upon the tender. The boiler and cylin-

ders are covered with Franklin sectional

age is made backing up, as the pushers

and engines that double the hills have

to back up half the time. The curves that

these engines work on are very sharp, some

of them 30 degrees.

One-fourth inch lateral motion is al-

lowed for the drivers and the same amount

for the parallel rods. It is not usual to

allow so much on the rods, although

we do not see why the rods and crank-

pins do not need relief for being out of

line on a curve, as well as drivers.

When setting tire, after it is placed on

the wheel center, the flanges on the for-

ward and back drivers are cooled off very

quickly with a stream of cold water, which

hardens them some, so they do not wear

so fast.

Mr. J. A. Millholland, master mechanic,

says that this method hardens the flanges

so it is difticult to work a tool on them.
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The Electric Theory of Hot Boxes.

Hot bearings have given rise to a mul-

titude of theories to account for peculiar

action, and the "copper spot" is respon-

sible for a good share of these. One of

these which is beginning to attract atten-

tion can be called the electric theory.

This assumes that all revolving bodies

generate a current of elec^tricity which, if

not properly handled, causes trouble some-
where. In other words, the proper rela-

tion of conducting and non-conducting ma-
terials is necessary to prevent the current

from raising a disturbance.

In support of this theory, the fact that

thin shavings from the wood of a lead

pencil follow or cling to the knife blade is

cited as an example. Also that a knife

bl'ade may be magnetized by rubbing a few
times on the end of the rails (at the joint)

on any track that is used frequently, the

magnetizing of the rails being due to the

rolling of wheels over them. Carbon, be-

ing a non-conductor, will, it is claimed,

resist or change the course of the current,

forcing it to find an easier way of escap-

ing.

In the case of a revolving shaft or axle,

it is assumed that the current generated

will pass from shaft to bearing, and if any

space exists between the two—as it is prac-

tically bound to do. unless the bearing is

a perfect fit in every point—an arc is

formed. As the temperature of an arc is

supposed to be 6,000 degrees, this is a

good excuse for any bearing to heat, and
is claimed to be the reason that many of

them do so; the small size of the arc be-

ing the reason the temperature is not

raised more rapidly in the bearing.

Graphite, being nearly pure carbon, will

evidently answer as a non-conductor to

prevent the passage of current ; and of

course a film of oil, if continuous, would
make a fairly good insulator.

Metal which combines a large percent-

age of graphite in its composition might

be easily claimed to present an efficient

method of overcoming these minute arcs,

as well as friction or vibration—all of

which tend to crystallize the metal.

Bearings which we commonly consider

as "'frozen" or "welded" to the axle (fre-

quently twisting off a wheel) are claimed

to be the result of the formation of these

arcs. This is said to electroplate the axle

from the bearing, although it might be

also claimed that the heat of the arc fused

the two together—for electroplating can-

not be said to be due to sufficient heat to

weld the coating on the metal to be plated.

In the ca«e - of copper spots, however,

there may be more of resemblance to elec-

trc plating, though a partial or isolated

point of welding might be claimed.

.\t any rate, it is an interesting subject,

and its solution would save many dollars

to railways, as well as delays to passen-

gers and traffic from the presence of a

"hot box," which has always been a bug-

bear in railroading.

Providing Plenty of Steam.

The ordinary run of railroad officials

have no conception of the difficulties en-

countered by enginemen in forcing a loco-

motive ta make sufficient steatn to take a

heavy train over a division on time. It

appears to us that the Executive Commit-
tee of the New England Club did a very

sensible thing lately in persuading two lo-

comotive engineers to give notes of their

experience on "Methods of Handling a

Locomoive in Order to Have Plenty of

Steam for a Long Run."

Our friend, Mr. A. J. Desoe, of the Bos-

ton & .\Ihany, in response to an invitation,

resd a paper on the subject, in which,

among other things, he said : "In the first

place there should be the utmost harmony
between the engineer and fireman, that the

white-winged dove of peace should be in-

duced tn make his permanent roosting

place f n the steam gage in each locomotive

cab.

"I believe that the fire should be as thin

as possible, consistent with the work be-

ing done, and that one shovelful with each

opening of the door should be the rule."

He then deprecated the frequent use of

bar, hock and hoe en the fire. This to us

is an instance of where circumstances alter

cases. Our position regarding the firing

of soft coal needs no explanation. The
writer did his first firing with coke, which
was the fuel Mr. Desoe was making steam
with, and he found that the methods suc-

cessfully employed were entirely different

from the methods necessary to make steam

freely with bituminous coal. We found
that it was necessary to carry as deep a

fire as possibe. All the fireboxes were
deep, and, before starting, the fuel was
loaded up to the level of the door and
tubes. Then every effort was made to

keep up the supply of fuel by pitching in

as quickly as possible as much coke as

could be thrown in at times when the en-

gine was working light, and it was no un-

usual thing for the engineer to shut off

steam while the fireman was charging the

fire.

Continuing, the author said : "I can-

not do better than to tell you of an aver-

age day's experience as it fell to my lot

during the last six months. It is not

necessary to go into details as to the

causes of the 'hard luck' story which fol-

lows. But I wish to say that there are

other enginemen who could tell their 'tale

of woe' as well. In the first place, I have

a first-class fireman and an engine in good
repair.

"Starting from the terminal with a fire

burning bright and enough of it, apparent-

ly to take her to the North Pole, boiler as

frll as water as possible and not a kick

from the valve gear, hooking her up to

the first working notch after she had made
two or three turns of the drivers, you

soon find she has dropped S pounds of

steam and stays right there until it is time

to use the injector. Now watch the

pointer. One mile covered and 5 or 10

pounds lost, and by the time you have

covered 5 or 6 miles you have dropped 25

or 30 pounds of steam; but you have got

her running at a good rate of speed and

making better than your schedule time.

If, however, she keeps going back on the

steam pressure you will soon drop min-

utes, and that will mean filling out engine-

failure blank." More details then follow

of the wrestle to keep up sufficient steam

to take the train over the division on time.

That, as has been mentioned, was with

coke as fuel.

Then followed Mr. E. E. Potter, an en-

gineer on another road, who said : "I have

an engine that, if I lost S pounds of steam

in going 50 miles, I should look around to

see what was the matter. I cannot agree-

that putting one shovelful at a time will

get you over the road if you have a steep-

grade to climb. On one part of my run I

lave a 14-miIe hill to climb, with pretty

heavy grade most of the way, and I notice

that if the fireman doesn't get two or three-

shovelfuls in pretty rapidly at each firing

we don't get to the top of the hill on time.

"They have taken out my engine and
backed her down to the coal sheds, and"

some nights they load her up with soft
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coal, such stuff that I don't know what it

is, and even then I don't have any reports

of 'engine failure.' I thought the New
York & New Haven road sometimes have

the worst fuel that can be had, but it must

be good compared to what they have on

the Boston & Albany. People who are

here to-night perhaps don't realize how
particular our officials are with us some-

times. A short time ago I had to make a

hard run on account of head wind, and

when I got to Willimantic I was one min-

ute late, having made up three minutes

on the run. The dispatcher wanted to

know why I did not make up that minute.

I said that the minute before came so hard

that I could not make up that one." (.-ap-

plause.)

That is all very interesting as illustrat-

ing the difficulties that are always against

enginemen in accomplishing the work of

keeping schedule time under adverse cir-

cumstances. And it gives very eloquent

testimony against coke as a fuel for loco-

motives. In the long past, when fireboxes

were deep and large in proportion to the

boiler capacity of a locomotive, nozzles

had to be contracted beyond reason to

consume the fuel essential to steam-mak-

ing. Modern locomotives cannot use coke

successfully unless the power is reduced

25 per cent, of that practicable with

bituminous coal. The leading anthracite

railroads in the country have been com-

pelled to abandon the use of hard coal or

mix it with bituminous coal for hard-

worked express trains, unless in cases

where enormous grate area is employed to

burn all the fuel required for rapid steam

generation. It is, then, passing strange to

see railroad companies trying to burn coke

in fireboxes only adapted to the consump-

tion of good bituminous coal. On account

of the prevailing agitation against the

smoke nuisance a few railroad companies

have decided to incur the additional cost

of coke as fuel, but as a preliminary to

that decision they ought to have found

out the practicability of generating steam

in the fireboxes and boilers of modern

locomotives.

to England to further develop and exploit

his invention. Signor Marconi replied

that he was aware that M. Popoff was
coming to England, but all he could say

on the subject was that it would give him

great pleasure to meet that gentleman.

Passing on to the subject of Dr. Tesla's

signalling experiinents to the planet Mars,

Signor Marconi said he could not make
any definite statement as to the feasibility

of communication with Mars. It might

be possible to do so ; but there was cer-

tainly no evidence that the feat had been

performed. So far as he knew, Dr. Tesla

had not yet succeeded in telegraphing any

considerable distance—say, a thousand

miles, on this earth. When he had done

that, Signor Marconi would be more in-

clined to think there was a likelihood of,

sooner or later, putting this world in com-

munication with Mars. However, he added,

if he became able to transmit a message

as far as that planet, we were at present

in ignorance as to whether there was any-

one there to receive it. putting the ques-

tion of the intelligence of the inhabitants,

if any, out of the question entirely.

Wireless Telegraphy.

One of the unreasoning fads at pres-

ent among quasi-scientists is presaging

the future of sending telegrams with-

out the conducting aid of wires. A
reporter of an English paper recently in-

terviewed Signor Marconi, who probably

knows more about wireless telegraphy

than any other person, about the prospects

of wireless telegraphy. A statement had

been published to the effect that Signor

Marconi expected in three months to be

able to telegraph from Ireland to New
York for one cent a word. That state-

ment he said was not true.

A further statement was published, to

the effect that M. Popoff. the Russian in-

ventor of wireless telegraphy, had been

invited by the Marconi Company to come

Improved Oil Box Lubricators.

Every few months the attention of rail-

road officials is beseeched to a new pat-

ented invention which is designed to do

away with the troublesome, inefficient and

expensive waste packing used in car oil

bo.xes. It is always reputed to be simpler,

more efficient in keeping the lubricating

matter up to the journal, a sure remedy

for hot boxes and a great saver of oil. Our
opinion has frequently been asked about

the merits of such devices, and it has gen-

erally been favorable—on condition that

the invention should be permitted to do

its work without disturbance. But that is

the difficulty.

It might be supposed that railroad com-

panies could guard against any interfer-

ence with any device applied to cars for

the purpose of preventing hot boxes and

for reducing the expense of lubricants, but

they can not. No way has yet been de-

vised for restraining the enterprise of

what is known at large stations and inter-

change points as the galvanizer. This in-

dividual is not of the high-paid class of

railroad men. He is paid for doing a

dirty kind of work, but his daily wage

does not cover any scope of intelligence.

He goes along the side of a train, carry-

ing in one hand a bucketful of dope and

in the other a hook and a rammer. He
stops at every oil box and jerks open the

lid. If the box seems full of the ordinar>'

waste packing he contents himself with

pouring in a little oil and jamming down
the lid. But if anything unusual appears

inside the box. he grabs the contents with

his hook and jerks it out. If there appears

to be a deficiency of waste packing, he

forces in a new supply, no matter what

may be hurt in the process.

During a recent tour in the South, we

heard the melancholy story of an improved

oil-box lubricator which had come to grief

in the hands of reckless galvanizers. The
invention was very simple and appeared

likely to perform the work for which it

was designed. It consisted of a mat, made
from fibrous material, which was pressed

up to the bottom of the journal by half-

elliptic springs made from flat steel. A
set of these lubricators was placed in the

boxes of an official's car, which made long

mileage, and the device worked wonder-

fully well. Then a lot of them were ap-

plied to new freight cars built in a South-

ern contract shop, and from thence were

sent out to come up against the galvanizer.

They have all been converted to the com-

mon waste-packed box. One galvanizer,

more intelligent than the others, was

moved to report to the head of his depart-

ment his experience with a car equipped

with the patent lubricant. He reported

that some malicious person had removed

the packing from all the oil boxes of car

No. . and had put in pieces of cotton

bale hoops and rough bagging on top of

them. He hoped that the company would

offer a reward for the apprehension of the

wretches who had been guilty of this out-

rage, so that they might be arrested and

punished.

Overworked Boilers.

Someone who is not sure enough of his

position, but signs himself "Working En-

gineer," writes to the Chicago News about

the smoke nuisance, giving the other side

of the question. He speaks of the work

of the Society for the Prevention of

Smoke, saying that it started out with the

best of intentions. Skilled men were to

visit and thoroughly inspect a plant, find

out just why dense smoke was allowed to

pour from its chimney, talk the matter

over with the engineer and proprietor and

suggest remedies. If they were unreason-

able and refused to do anything, they were

to be arrested and fined till they would

apply some remedy.

This committee expected to find plants

that could be operated without smoke with

a little care and expense, and earn the

gratitude of the citizens by making them

perfect, as well as the thanks of the pro-

prietors by calling their attention to defects

and abuses that so far had escaped notice,

which a little care and a few dollars' ex-

pense would remedy.

These skilled men found that the smoke
was mostly due to inadequate boiler capa-

city. If a boiler is not big enough to fur-

nish the required steam without crowding

it from morning till night, there is no way
to keep it from making dense smoke. Over-

worked firemen and engineers also were

found who had so many other duties that

they could not give the boilers the care

they needed to diminish the smoke.

Then they found that in many cases the

buildings were occupied by tenants who
could not, if thej' wanted to, change any
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of the conditions, and the owners could

not see why they should spend any money
for which they saw no returns coming in.

Now, there are some railroads trying

to do away with the smoke nuisance which
are beset by these same difficulties. The
locomotives are too small for their work.

If any part of them is of a fair size for

the duties, it will be the cylinders. Big
cylinders fed from a small boiler are not

smoke-consumers. The engines are rated

at what they can pull when they steam
free. If they steam with a full train they

have to burn so much coal that a large

part of it goes off in black smoke!

There is no doubt that skill has much
to do with smokeless firing, but unless the

heating surface is in proportion to the

work to be done, the skillful fireman is

seriously handicapped.

The loads which engines can draw have

increased at a rapid rate for the last ten

years ; but the boiler capacity has not in-

creased in the same ratio.

If the work done by the boilers is held

up to the highest notch, even the most
skillful fireman will make some smoke.

Impracticable Inventions.

Those who have kept themselves well

informed concerning the origin of patent

devices intended to improve the mechan-
ism of cars and locomotives, are well

aware that the greater part of the patented

inventions have been paid for by men who
had no connection whatever with railway

machinery and were generally densely ig-

norant of the requirements of the articles

which they were ready to offer as im-

provements. It is reported that the ma-
jority of the car couplers patented were
devised by men who had no connection

with railroad work, the greater part of

the would-be inventors having been en-

gaged in agricultural pursuits. The leis-

ure of the long winter evening gives a

farm hand plenty of time to exercise his

inventive faculties; but success would be

more likely to crown his labors if he

would leave railroad appliances alone and
devote himself to the improvement of de-

vices which he is familiar with.

But there are others besides the agri-

culturist who put their hand to inventing

improvements on existing railway appli-

ances and some of the most dangerous
examples originate with railroad men, who
ought to know better. The mania for in-

venting smokestacks that were guaranteed
not to throw cinders is past, but it was a

dreadful infliction upon enginemen in its

day, for, while preventing the emission of

spai-ks, it squeezed down so firmly upon
the draft that keeping up sufficient steam
to enable an engine to make time with an
ordinary train was almost impossible.

A most amusing and entertaining study
is the history of the smokestack. It started

out in due humility as a plain pipe, big

enough to permit the gases that passed
through the tubes to escape into the at-

mosphere without restriction. That was
during the experimental stage, when fire

thrown was not thought of. But as soon
as it was demonstrated that a locomotive

engine could generate enough steam to

haul a train, then the counterpart of the

case came in for consideration. It was
found that with the dry pine and hemlock
wood used in early railroading, the loco-

motive poured forth a stream of sparks

that raised fires which devastated every-

thing of an inflammable nature within

miles of the railroad. American inventive

genius was considered quite equal to pro-

viding a remedy, and for years the invent-

ing of smokestacks intended to perform
the opposing functions of obstructing draft

and inducing it at the same time went on.

Many highly practical railroad men de-

voted much time trying to solve this para-

dox, and not a few of them filled their

pockets from royalties on impracticable

devices.

Of late years a great deal of inventive

effort has been devoted to the dispensing

with the personal element of responsibility

of engineers in getting their trains safely

over the road. Railroad officials are bored

with the insi^tance of inventors who pro-

pose placing tripping posts and other ap-

pliances on the track, which will apply the

brakes or sound a whistle when the engi-

neer goes to sleep and passes a signal.

Another inventor gets out a feed-water

heater that is useless except when the en-

gine meets with unusual delays, and then

it heats the water so hot that the injector

will not put it into the boiler, and delays

ensue that call for reports of why delays

happened which the engine was respon-

sible for.

The valve motion has been a favorite

subject of improvement with inventors.

It is not difficult to demonstrate by means
of indicator diagrams and motion curves

that the link motion is a lamentably de-

fective means of distributing steam as

compared with the most approved forms

of "automatic valve gears. So the inventor

rushes in and produces a motion wonder-
ful in its intricacy, and complains to the

high heavens about the obstinacy and

shortsightedness of railroad officials who
will have nothing to do with his invention.

The link motion has been constantly un-

der fire ever since it was applied to a loco-

motive, and hundreds of modifications and
substitutes have been proposed, but not

one of them has proved itself worthy of

adoption.

Among the disappointments of inven-

tions are : The self-closing water-glass

that does not close when the emergency
comes ; the boiler compound that mixes
the steam with water so badly that the

cylinder heads are always in danger of

being broken, and yet fails to prevent

scale from forming over the heating sur-

faces ; the smoke-preventer that leads so

much cold air above the fire that the fire-

box is kept below the igniting temperature

much of the time. The story of imprac-

ticable inventions might be carried on to

a wearisome length. The amateur inven-

tor sometimes hits on something which is

a real improvement ; but as a rule the me-
chanical department of railroads may safe-

ly be left to work out the practical

improvements on cars and locomotives as

they are needed.

Bolts, Nuts, Cotters and Split Pins.

The subject of bolts and nuts is not

generally regarded as of an imposing nat-

ure, but under the handling of Mr. God-
frey W. Rhodes, at a recent meeting of

the Western Railway Club, it was the sub-

ject of a talk vifhich may be of very great

value to railroad companies. When Mr.
Rhodes rises to speak, he always says

something worth listening to, and we be-

lieve that he rather outdid his previous

efforts" in his remarks on bolts and nuts.

We are all familiar with the old saying.

"For want of a nail the shoe was lost, and
for want of a shoe the horse was lost."

It is the sanie, to a great extent, with rail-

road machinery. The minor loss leads to

the greater, and for want of care regard-

ing the small details, such as bolts, nuts,

cotters and split pins, great accidents hap-

pen, which would be avoidable had proper

care been bestowed upon what is too often

regarded as unimportant details.

In speaking on this question, Mr. Rhodes
began by illustrating, from actual observa-

tion, nuts and cotters, the latter supposed

to keep the former from slacking back,

and yet were from % to yi inch away
from the nut they were expected to keep

tight. "Not very long ago." he said, "I

was riding on an engine on our road and
found that a thread on one of the eccen-

tric strap bolts had become partially

stripped, so that there was only 14 inch of

thread left on the bolt. The key was
about 1 2 inch from the second nut. As
the engine worked along, the nuts would
back off, allowing the forward and back

strap to open about ]/2 inch on top, and

the engine became very lame. The en-

gineer had no washers to fill up to

the key, so that he had to go along very

slowly. We were about 20 or 30 miles

from any terminal where we could get any-

thing to repair the engine with. We fin-

ally got in, in that lame kind of condition,

about three-quarters of an hour late.

"Is it not surprising that any mechanic
should allow an eccentric strap to go out

of the roundhouse with double nuts and
with a cotter key 'A inch away from the

nut? We have all had many failures

through eccentric straps and eccentrics

and other parts of engines breaking. Un-
doubtedly, if we had not discovered this

particular case—if the engineer had not

been quick to discover it—the eccentric

strap bolt would have soon broken ; and in

breaking, the strap would have broken off

at the lugs, and we would have had an un-

accountable accident, a failure to one of

our passenger trains that would have been
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classed as unavoidable, and only to be

remedied by making stronger and heavier

eccentric straps."

While this subject is fresh in the minds

of railroad men, we would suggest that

those interested get into the habit of

watching details of cars and locomotives

newly turned out of the shop, reported in

first-class condition. They will find a

great deal to criticise, and the criticism

may lead to reforms that will prevent

many accidents.

Clearance Lights.

At interlocking switches it is necessary

to have detector bars attached to the rails

for a short distance on each side of a

switch point, so that in case a car or loco-

motive is standing over the switch, the

switch cannot be moved and damaged
when the wheels pass off from it.

We find that in some cases detector bars

are also being used as clearance posts, so

that the switch cannot be turned back or

a clear signal given till the car is in to

clear. It is a hard job to operate detector

bars on the curve of the lead from the

switch up to the clearing point, and these

detectors get out of order very often.

A lamp that is so located that its light

is visible to the tower man only when the

main track is clear makes a good device.

If a car is on a side track or not in to

clear, the lamp is hidden. In some cases

this lamp can serve two purposes—it can

light the switch target and at the same
time be so located that the tower man
cannot see it unless the line is clear. We
have seen a signboard painted white, with

a piece of common window glass in its

front side used as a mirror, to reflect the

light towards the tower when the switch

light did not shine towards the tower man.

Some of these little devices are great safe-

guards.

give a pure white light, which is the safety

color on most roads at present.

We find a great many such lamps on

locomotives for carrying signals, as they

are very convenient ; for either red, green

or white signals can be shown by changing

the colored glasses in a lamp having only

two lenses.

The Standard Code of Train Rules goes

a long way to make safe the matter of

colored signal lights, but the Code should

go still farther and specify that a fixed

white light is no signal at all—just the

same as the absence of a signal where one

is usually shown.

If a white light is to be shown as a sig-

nal—except in the case of an open head-

light, which indicates that the rear end is

in to clear—this white signal should be

moved in some specified direction, just as

a trainman uses his white hand lamp.

Cheapness (we can hardly call it econ-

omy) may call for lamps \vhich have a

loose colored glass, but safety is the first

requisite in successful railroad operations.

For that reason we hope that the use of

thin loose sheets of colored glass between

the bull's-eye lens and the flame will be

abandoned.

Dangerous Signal Lights.

It is not unusual to find signal and

switch lamps with white lenses or bull's-

eye glasses in all sides and a thin sheet of

colored glass, which gives the distinguish-

ing caution or danger color to the signal,

located close up to the flame. Being close

to the flame, these thin sheets of colored

glass break very often, especially if the

flame is hot at first, before the glass has

had a chance to become heated equally all

over.

When this colored glass breaks, if it

drops down below the line of the flame, it

will surely allow that side of the lamp to

show a clear signal and lure the engineer

into a place where he may meet with a

serious accident or be robbed of his life,

when he is following the indications of

safety.

Now, if the colored glass is a part of

the lens it rarely breaks ; if it does, it gives

the outside air a chance to get in at the

level of the flame and blow it out. or make
the lamp smoke so badly that it cannot

jects or companies which have their chief

offices in that country. The order provides

that shares and mortgage bonds must be

payable in Spanish coin, as also the inter-

est and dividends upon the same ; that

two-thirds of the Board of Directors must

be subjects of and reside permanently in

Spain. The same rule applies to executive

officials in the boards of supervision and

management, as well as to engineers and

superintendents. Deviations from this

rule shall only be allowable when con-

sidered necessary by the government.

Heavy Engines and Cars for Caledonian

Railway.

The Caledonian Railway Company are

building in their shops at St. RoUox, Glas-

gow, some unusually large locomotives, de-

signed by Mr. John Mcintosh, locomotive

superintendent. They have cylinders 21 x

26 inches, and the heating surface is 2,500

square feet. These will be among the

most powerful locomotives in Europe.

Writing about these engines, Mr. Mcin-

tosh says:

"We are fitting them with quick-action

Westinghouse brakes ; so that, with the

large number of trucks (freight cars) cap-

able of carrying 30 tons each, and also

fitted with the Westinghouse brake, you

will see that we are, in a small way, fol-

lowing up your American practice, al-

though our journeys will be much shorter.

Our shipping appliances are also all fixed

far handling small wagons, and in fact

everything is against us."

Several years ago Mr. Mcintosh built

two 30-ton cars for an experiment. The
net earnings of the cars were found to be

so good that the company had enough

built to make several trains. Owing to

sidings and warehouses being arranged

for the use of small four-wheel cars, the

large ones are at a disadvantage. But we

think that the reduction in the cost of

moving heavy freight will be so great by

the use of these cars, that terminal changes

will gradually be made to extend their

usefulness.

The Westinghouse Machine Company,

of Pittsburgh, are building an enormous

engine, which they call the Corliss-West-

inghouse type. A contemporary describ-

ing this engine says that the "Westing-

house" part of the name represents George

Westinghouse. inventor of the Westing-

house engine. This reminds us of the

saying. "To him that hath shall be given."

George Westinghouse is a great inventor,

but he did not invent the Westinghouse

engine. That was the work of his brother.

Herman. It is really too bad that the

public, and especially writers in engineer-

ing papers, persist so tenaciously in steal-

ing away Mr. H. H. Westinghouse's little

lamb.

Rankine. in his "Steam Engine," bases

his calculations of results with forced

draft on an air supply of only 18 pounds

of air per pound of coal, while those upon

chimney draft are based upon 24 pounds,

and then remarks that "with a forced draft

there is less air required for dilution,

consequently a higher temperature of the

fire, consequently a better economy of heat

than there is with a chimney draft." So

also D. K. Clark, in his work on the same

subject, states that "the system of forced

draft opens the way for increase of effi-

ciency in facilitating the adoption of grates

of diminished area in combination with

acceleration of combustion."

The prospectus of the Working Men's

College, Melbourne (which our Australian

friends have been kind enough to send us

)

shows a wide field of instruction, and in-

cludes about all the industries, from agri-

culture to metallurgy. There are classes

in engineering, chemistry, business, elocu-

tion, music and household economy, and

in nearly every case co-education appears

to be the rule. It has been in operation

about thirteen years, and seems likely to

continue for years to come.

A royal decree lately published in Spain

discriminates against foreigners by giving

concessions for the construction of rail-

roads and tramways only to Spanish sub-

The Philadelphia & Reading passenger

department has published a small pamph-

let called "An Extract from the London

Times." It is made up from an article

describing the work done by the Atlantic

City flyers. People interested in fast run-

ning should send to Edson J. Weeks.

Reading Terminal. Philadelphia, for this

pamphlet.
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Tests of Plant System Engines.

BY ANGUS SINCLAIR.

During a recent visit to the South,

through the kindness of Mr. W. E.

Symons, superintendent of motive power

of the Plant System of Railways, at Sav-

ENGINE 105

W. Wildin, mechanical engineer for the

company, took the indicator diagrams as

I directed and I collected the data of

pressure, speed, etc. The diagrams were

taken to show what valve adjustment was

necessary as the ear told that the engines

It is an odd type of engine, being a big

ten-wheeler with a pair of trailing wheels

extra placed behind the drivers. The cyl-

inders are 20 x 26 inches and the driving

wheels 78 inches diameter. The most ex-

traordinary thing about the engine is the

ENGINE 107

Bailvtau and Loctmtot

TESTS OF PLANT LOCOMOTIVES—-TABOR INDICATOR SPRING 100 POUNDS.

annah, Ga., I enjoyed the pleasure of tak-

ing part in the tests of two heavy express

passenger locomotives and the indicator

diagrams annexed give some particulars

of how the engines worked and in what

were lame. Other valuable information

was also secured.

Engine los is one of a lot built by the

Rhode Island works for the Chicago, Mil-

waukee & St. Paul, but were not accepted

valve motion, which has links 124 inches

radius and has eccentric rods of a length

to suit. These rods are necessarily so

heavy that carrying them wears the other

parts of the motion rapidly, which of

way the steam was distributed. Mr. G. because they did not do the work required, course distorts the movements of the
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valves. The use of graphite as a lubricant

is said to aid greatly in keeping the open-

ing for steam admission fairly uniform.

The six diagrams from this engine pub-

lished give a fair representation of the

work done in pulling a train of six Pull-

man cars over a fairly level road at a

speed of 43 miles an hour, which calls

for four stops and several slow-ups in

172 miles. The diagrams indicate that the

valves were deficient in lead at all points

of cut-off, particularly in the well forward

notches. The double lines on some of the

cards are due to water in the cylinders.

Southern engineers seem to be emphatic-

ally high-water level men. The low ini-

tial pressure throughout is due to throt-

tling of the steam. I do not favor the

common practice of telling the engineer

to open wide the throttle when a card is

about to be taken, so these diagrams rep-

resent the every-day working of the en-

gines. The boiler pressure was 180

pounds per square inch, but the actual

pressure seldom went within ten pounds

of the blowing-off point. I don't think

that this was due to the quantity of steam

passing through the cylinders so much as

to defectively adjusted draft appliances.

The back pressure in the cylinders was
much greater than that of the other engine

tested and was due to contracted nozzles.

Engine No. 107 was an admirable work-
ing machine in every respect, although the

valves were badly in need of adjustment.

This engine is a ten-wheeler, of the type

illustrated on page 465 of Locomotive En-
gineering last year. The cylinders are

19 X 28 inches, the driving wheels 73
inches diameter, and the tractive power is

about 23,000 pounds. The total weight of

the engine in working order is 146,000

potmds, of which 106.000 pounds are on

the drivers. The engine was designed by

Mr. Symons, superintendent of motive

power of the Plant System, and built by

the Rhode Island Locomotive Works, and

is a credit to all concerned.

During the run when the indicator dia-

grams were taken, the train consisted of

eight cars, three of them being Pullman

sleepers. I estimated the total weight to

be 650,000 pounds. The load was far be-

low the capacity of the engine, which can

handle one-third more of a load with ease.

The tourist travel to and from Florida is

very heavy during part of the year, and

these engines were designed to have twelve

or fourteen cars when necessary, and make

up tiine when the train is behind. A strik-

ing thing about this engine was its free-

steaming qualities. The steam gage pointer

seldom fell 10 pounds below the blowing-

off point.

To inake running time it was necessary

to keep up a speed of about 50 miles an

hour. Cards 5 and 6 from engine No. 105

are fairly representative of the work done

after the train had been accelerated up to

steady speed. Cards 5a and 6a represent

the work done by engine No. 107 at a

higher velocity than of 55.8 and 57.7 miles

per hour respectively. This was on a long,

level stretch, where the engine was making

up time. It will be noted that the back

pressure on these last two cards is re-

markably light.

The indicator diagrams give a good

graphic record of the work done by an en-

gine in hauling an express train. The
upper diagrams show the work done in

starting and in lifting the train into speed.

The latter two cards of each engine rep-

resent the steady work of keeping up a

uniform speed. This uniform speed was

seldom maintained very long before the

necessity for shutting off steam arose.

Then the speed would be reduced ; per-

haps the train would be stopped, and the

process of working up into schedule speed

again was repeated. A remarkable thing

about the engines was the promptitude

with which they would force the train into

running speed from a state of rest. A run

of about two miles was generally sufficient

to lift the velocity to 50 miles an hour.

A good deal has been said and written

of late about locomotives having too much
lead opening, but both these locomotives

would work better if the lead was in-

creased. Engines with abnormally short

eccentric rods will do better with the

valves set blind. That does not apply,

however, to a valve motion that has over

50 inches link radius. These engines had

each about 1-16 inch lead in full gear. The

following table gives

PARTICULARS OF DIAGRAMS, -

Engine No. r'05. .-.?'* '',.-*
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European Railway Jottings.

BY CHARLES ROUS-MARTEN.

Believing that my American readers will

be interested to see "portraits" of the two

engines which performed the sad and

solemn historic duty of drawing the

funeral train conveying the remains of

our late beloved Queen to the place of

sepulture. I now illustrate both. The illus-

trations are reproductions of excellent

photographs, for which I am indebted to

Mr. F. Moore, of 102.A Charing Cross

Road. London, who took them specially

for this purpose.

The engine "Empress." which drew the

Roval funeral train from Portsmouth to

Sunday "Pullman Limited," which runs

between Victoria Station, London, and

Brighton, in the even hour, the distance

being 50.8 miles. But the load of that

train is limited to about 190 tons. The
gradients are not severe, with the excep-

tion of a very short bit of 1.7 per cent.,

approaching the Grosvenor Road Bridge,

over the River Thames. Otherwise the

ruling grade is I in 264^. But the week-

day loads are often much heavier, some-

times 260 or 270 tons ; and although that

short length of 1.7 per cent, has not to be

climbed going to or from the London
Bridge Station, there is a 25^ mile stretch

of I per cent, approaching Forest Hill. So

ENGI.NES THAT PULLED QUEEN VICTciHIA S FUNERAL TRAIN.

London (Victoria Station) is -one of the

newest type of express locomotives, de-

signed by Mr. R. J. Billington, chief me-
chanical engineer of the London, Brighton

& South Coast Railway, and built at the

Brighton works of that company. It has

four 6-foot 9-inch coupled driving wheels;
inside cylinders, 19x26 inches; 1,600

square feet of heating surface, and 180

pounds steam pressure per square inch.

Only three of this class have yet been

built; they are named, respectively, "Sir-

dar," the typical class-name, "Empress,"
shown in the illustration, and "Siemens."

It is understood that they will be multi-

plied. They are employed on the heaviest

express duty of the London, Brighton &
South Coast. The booked speeds are not

high, with the single exception of the

,
"Empress" and her sisters have their

"work cut out."

It will be noticed that a model of the

Imperial crown is placed in front of the

engine chimney and that the sides of the

locomotive are draped in Royal purple and

caught up with white, which showed out

well over the gamboge yellow color of the

engine. The efifect was extremely strik-

ing and impressive.

The other Royal funeral engine which

took the train from London (Paddington

Station) on the Great Western Railway,

along the final stage to Windsor (the

Great Queen's last, as the same journey

was also her first, travel by rail), was the

type-engine of the latest express class de-

signed and built at Swindon Works for

the Great Western by Mr. W. Dean, chief

mechanical engineer. Its proper name is

"Atbara," and it was the first of the now
well-known "Atbara" class. But for this

special mournful occasion, as also for the

subsequent more cheerful task of bringing

up the new King, Edward VII, for his

first visit, as Sovereign, to his capital, the

name "Atbara," which is cast in the upper

arc of the number plate "3373." was care-

fully concealed, and on the driving-wheel

splasher, usually plain, a name-plate was

fi.xed that had been temporarily taken off

one of the 7-foot 8-inch single-wheelers

—

No. 3040, I think—to which it rightfully

belonged, bearing the designation "Royal

Sovereign." I cannot satisfactorily ex-

plain this seemingly tautological title.

Surely a "Sovereign" must be "Royal"?

It may be said that the word "Royal" is

used in contradistinction to "Imperial,"

but if so, that would not apply in the

present case, seeing that her late Majesty

was distinctly "Imperial," being Empress

of India, as well as "Royal" in virtue of

her Queenship of Britain.

However, "Atbara" became "Royal

Sovereign" pro tern., and was duly deco-

rated as is shown in the photograph. Most

people thought the decoration was some-

what overdone, and that the big, heavily

draped Royal Coat-of-Arms at the side

might advantageously have been dispensed

with ; but the wreath of immortelles in

front of the smokebox was distinctly ap-

propriate.

"Atbara," alias "Royal Sovereign," has

four 6-foot 8-inch coupled driving wheels

;

inside cylinders, 18 x 26 inches ; large,

high-pitched, domeless boiler, with 1,600

square feet of heating surface ; Belpaire

firebox. 180 pounds steam pressure, and

leading bogie. Her driver, David Hughes,

is a Great Western veteran and one of

the smartest of the many smart drivers

that line can boast. He has given me
many a splendid run, both with his present

fine engine and with the wonderfully

clever little 7-foot single-wheeler, "Cob-

ham," which he previously drove, and

which, in his hands, has done work that is

often not surpassed by locomotives with

far greater nominal power. The Great

Western engines are painted dark green.

A third illustration which I give this

month is of a new type of Great Western

freight locomotive. No. 2601. This novel

and distinctly queer-looking engine has

much the same boiler as "Atbara," and it

is pitched equally high, although the six

coupled driving wheels of No. 2601 are

only 4 feet 8 inches diameter, instead of 6

feet 8 inches as in the case of "Atbara."

The leading end is carried on a four-

wheeled bogie truck. It will be observed

that the design seems literally to swarm

with features of eccentricity, for which

good cause may doubtless be shown, but

which I confess myself unable to explain

satisfactorily in the absence of further en-

lightenment as to their "why and where-

fore." Perhaps I may be able to fill up

this gap later.
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It will be noticed that Mr. Dean lias ap-

parently adopted lour standard sizes of

driving wheels, each "with an 8 in it,"

viz. : 7 feet 8 inches for the standard

single-wheelers, 6 feet 8 inches for new
standard coupled expresses, 5 feet 8 inches

tor "Camel" class (which are virtually

"Atbaras" with wheels a foot smaller),

and 4 feet 8 inches for the new goods type.

I hear that a fresh design of Great West-

ern tank engine is out, or coming out, to

supersede the small, old-fashioned tanks

which have been built up to a few months

back—tiny toddlers with 5- foot driving

wheels, coupled behind; inside cylinders,

16x24 inches; single pair of leading

wheels, and no bogie, no cab or shelter of

any kind for the men ! Does not this last

omission seem almost incredible at this

time of day?

.\s I write, there comes the sad news of

a deplorable boiler explosion on the Lanca-

shire & Yorkshire Railway, the burst boil-

er being that of one of Mr. J. .\. F. Asp-

inall's large freight engines, "500" Class,

which have the same boilers as the "1400"

express type, with 2,050 square feet of

heating surface and 175 pounds steam

pressure, but run on eight 4-foot g-inch

wheels, all coupled. Their regular load is

1,000 tons behind the tender, which they

take at 30 to 35 miles an hour, so as to

clear that crowded road as quickly as pos-

sible. The collapse of this entirely new
boiler, constructed on the most approved'

modern principles, is a disaster so serious

and extraordinary as to demand a most

searching irrvestigation. which the occur-

rence will doubtless receive, especially as.

I lament to • say, both the driver and the

fireman perished, being literally blown to

fragments. This explosion, so soon fol-

lowing that yet-unexplained one of the

boiler of a new Great Eastern goods en-

gine last autumn, will necessitate some
drastic revision or reconstruction of exist-

ent principles of boiler design or work-

manship or treatment. Two such mis-

haps coming so close together cannot be

passed by perfunctorily as mere accidents.

There must be "a screw loose somewhere."

.\s if to mphasize the approaching ex-

tinction of the single-driver type of loco-

motives, the last survivor of the once-

famous 8-foot 2-inch single-wheelers of

the Caledonian Railway, built to Mr. Con-

nor's design in the early sixties—one be-

ing shown at the Exhibition of 1862—has

lately been broken up, only the boiler be-

ing preserved for a stationary engine. I

pleaded hard for the preservation, as an

interesting historic relic, of this last of a

type that was in its way and in its day

adniirable, but in vain. The fiat of doom
had gone forth, and No. 115.A was de-

stroyed.

A few years ago I had a very good run

with one of these celebrated veterans,

.wliich, with a moderate load and easy

gradients, maintained a speed of over 70

miles an hour with perfect ease. But at

tlie same time one does wonder very much

how such a type could ever have been de-

signed for such a road as the Caledonian,

or expected to take expresses up such a

bank as that of Beattock, 10 miles long,

with 2 miles of i in 88, 2 of i in 80, and
finally 6 miles on end of i in 75. Yet I

am told that they did take light trains up

that formidable incline, although- not at

high speed. No modern engineers would

dream of setting such a type to do such

work. Times have changed indeed.

Yet only thirteen years ago another

single-wheeler type was employed in work-

ing London-Edinburgh expresses over that

same road, and appears to have done the

work w'ell, too. I refer, of course, to No.

123. the 7-foot single-wheeler, designed by

Mr. D. Drummond and built by Messrs.

Neilson, of Glasgow. She had cylinders

18x26 inches, and so possessed over 100

pounds of tractive force for every pound

of effective steam pressure in her cylin-

ders. I have no particulars of her work
with heavy loads, but she certainly did

the twentieth century see any more single-

wheelers built, I wonder?

My latest news from France is that sev-

eral more of the Exhibition type of four-

cylinder compounds are to be built for the

Northern line. M. de Glehn has been in

Paris in consultation with M. du Bous-

quet, and the new engines will be built by

the Societe Alsacienne, at Belfort, to the

design of the latter eminent engineer on

the four-cylinder compound system of the

former.

That strange Italian engine shown at

the Paris Exhibition, in the Vincennes

Annex—the one. I mean, which runs foot-

plate in front and chimney behind, with a

queer nondescript sort of tender behind

the chimney—has been tried on the French

Western line, and seems to have given

some very good results, although full de-

tails have not yet reached me. The engine

appears to have done excellently, both in

locomotive hauling and in swiftness : but

what advantage accrues from her ecccn-

P^^
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ous or disrespectful. So I will not even

hint at such a thing, but will merely say

that I hope Egypt will appreciate her

acquisition. But I do not anticipate mul-

tiplication of the type.

Pittsburgh Consolidation Compound.
The consolidation engine here shown is

one of a lot of compounds built about nine

months ago by the Pittsburgh Locomotive

Works for the Pittsburgh & Western.

These engines are doing excellent work,

and are highly popular with the men oper-

ating them and with the officials who have

to keep them in running order. They

need very little work to keep them in

good condition. The engines form a

good example of common-sense de-

sign. They are substantially built, par-

ticular attention having been bestowed

upon the frames and the fastening of the

Height, lop of stack from rail— 14 feet

10 inches.

Heating surface—Firebox, 169.5 square

feet; tubes, 2,336.5 square feet; total, 2,506

square feet.

Grate area—35.5 square feet.

Diameter of driving wheels—54 inches.

Driving axle journals—8^ x 9 inches.

High-pressure cylinder—23 x 30 inches.

Low-pressure cylinder—35 .x 30 inches.

Boiler—Type, straight top ; steam pres-

sure, 180 pounds; diameter at front ring,

72 inches.

Firebox—Length, 10 feet I inch ; width,

3 feet 6^ inches.

Firebox water space—Front, 4 inches

;

sides, 3 inches; back, 3J^ inches.

Firebox crown sheet staying—Radial.

Tubes—Number. 272 ; diameter, 2^4

inches ; length, 14 feet S inches.

Engine truck—Type, two-wheeled, rad-

except that it is not a screw thread but a

circular cut, so steam cannot pass along

the tool-mark and leak.

These rings are not ground in, but just

put in the joints and the bolts screwed up,

the same as for a ground joint.

The corrugations smash over enough to

make a tight joint. Some of these joints

have been in service for five months, and

.-how no signs of leaking.

Australia's Coal Supply.

Mr. James Stirling, writing on the coal

supply of Australia, says it appears that

there are vast coal fields almost unworked

as yet. The total product is, so far, about

a million tons, and the larger part of this

output has been from the province of New
South Wales. The resources of Victoria

appear to be vastly greater. The Latrobe

Valley, for example, produces lignite of

PITTSBURGH CONSOLIDATION COMPOUND.

cylinders. They have liberal bearing sur-

faces ; the heating surface and grate area

are unusually large, and care has been

taken to make the working parts as come-

at-able as possible. The principal dimen-

sions are:

Weight on drivers in working order

—

159,000 pounds.

Weight on truck in working order— 18,-

800 pounds.

Total weight of engine in working or-

der—177,800 pounds.

Weight of tender— 121,000 pounds.

Driving wheel-base—15 feet 4 inches.

Total wheel-base of engine—23 feet 11

inches.

Total wheel-base of engine and tender

—

56 feet 7% inches.

Height, center of boiler from rail—

8

feet 554 inches.

ial ; wheels, 31 inches diameter, steel tired;

journals, 6 x 10 inches.

Tank—Water capacity, 6,000 gallons

;

coal capacity. 14 tons.

Tender—Frame, oak; truck. Diamond

type; journals. 5x9 inches.

Brakes—Westinghonse- American.

Steam Pipe Ball Joints.

Master Mechanic Billingham, at the

Cumberland shops of the Baltimore &
Ohio Railroad, has a kink in the manufac-

ture and application of ball joint rings in

steam pipe joints, that is worth attention.

These rings are turned up on both faces,

similar to the ones that are to be ground

in. They are then corrugated on both

faces by turning grooves with a diamond-

point tool, so that the tool-marks or circles

are about like a 14 to i6-thread screw.

good quality, and the supply is estimated

at 30,000.000,000 tons. Shafts that have

been sunk have revealed beds 200 feet in

thickness, and there are many surface de-

posits 70 feet thick. Chemical analyses

show that Australian lignite is superior to

the German in quality and that it gives

less ash.

The number of students enrolled in the

International Correspondence Schools,

Scranton, Pa., is about double the number

attending all the colleges in the United

States. The Schools receive from their

students over 15,000 lesson papers and

drawing plates every week, which are im-

mediately corrected and returned by mail,

many of them going to the most remote

parts of the world. Considerably more

than $1,000 a week is spent for postage.
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Air-Brake Department,
CONDUCTED BY P. M. NElXiS.

The Air Brake Convention. rates will he granted to members and their

The eighth annual convention of the immediate families., as follows : Receipts

Air-Brake Association will be held in Chi- should be taken for full fares which shall

cage, 111., beginning April 30th, and con- be paid in Pullman cars en route to Chi-

tinuing for three days or more. cago, and upon presentation of such re-

Convention headquarters will be at the ceipts and member-hip credentials to Mr.

FIG. I. ELECTRIC BRAKE WITH RAIL. AND WHEEL SHOES.

Leland Hotel, on the corner of Michigan

avenue and Jackson boulevard. Special

rates have been secured for members and

their friends, as follows : American plan,

$2.50 per day and upwards for single per-

son in a room ; $2 per day for each person,

where two occupy one room. Members
preferring rates on the European plan may
secure rooms at the headquarters hotel

(the Leland) at $1 to $1.25 per day and

upward for each person.

Members are urged to stop at the head-

quarters hotel, which is centrally located,

within two blocks of all the elevated roads

and easy walking distance of the shopping

district. Public Library and the Art In-

stitute. The meetings will be held in the

W. H. Reed, superintendent, room 309,

Pullman Building, Chicago, free passes

will be issue^for the return trip.

Any further ipformatiori regarding the

than tl.e old hand form was seen when
electricity relegated the mule and the

horse. The steadily increasing speed of

street cars has accentuated the need of

power brakes and the abandonment of the

hand-brake, and various forms of track

brakes, axle brakes, disk brakes and com-

pressed-air brakes have been tried, with

varying degrees of success. The electric

brake with combined rail and wheel shoes,

illustrated herewith, is reported to have

given excellent service on a number of

cars on a Pittsburgh street car line dur-

ing the past two years, and promises to

fill the requirements of a highly efficient

and thoroughly reliable power brake for

heavy street-car service.

The principle of the brake herewith

illuytrated is simple. There is a magnetic

track shoe suspended between the wheeLs,

a short distance above the rail, and cOji-

nected loosely by levers to the wheel

shoes, as shown in Figs, i and 3. When
the motorman wishes to set the brake, he

sends the electric current through the

magnetic shoe, The shoe is attracted to

the rail like a horseshoe magnet attracts

ELECTRIC CRAKE FOR STREET CARS.

convention may be had by members by

writing the Committee on Arrangements,

which is as follows: £. W- Pratt, chair-

man; C. B. Conger arid S. J. Kidder.

Bailiea]/ (Old Locoinift

ELECTRIC BRAKE WITH SHOES O.N' WHEELS .\XD R.MLS.

hotel club-room. Adjoining the conven-

tion hall will be two large rooms for sup-

ply men's wares and up-to-date air-brake

kinks which members may desire to bring

with them to the convention.

Arrangements have been made with the

Pullman Company, whereby special half-

Electric Brake With Combined Rail

and Wheel Shoes.

The steady advance of greater weights

in street cars, since the introduction of

electricity as a motive power, has created

a demand for power brakes on cars of this

character. The need of a better brake

a nail or knife-blade The result is that

the shoe drags along the rail, comes m
contact with the lower end of the brake

lever and forces the shoe against the

wheel. The top end of the lever is con-

nected by a chain, running over pulleys,

which will pull the other shoe up to the

wheel. Fig. 2 shows the chain extending

to the other truck, applying the brake

shoes there. To release the brake, the

current is cut off from the magnetic rail-

shoe, which instantly loses its attractive

or magnetic power. Current may be grad-

ually used to magnetize the rail shoe, thus

furnishing any degree of braking force de-

?ired.

The brake is unusually powerful, hav-

ing combined in it the rail brake and wheel

brake. The current for magnetizing the

rail shoe is supplied by the motor, which

becomes a generator when the line current

is shut off. Hence the car always has

brake power while the car is in motion,

independent of the trolley wire. Fig. 3

shows a modification of the brake made

by introducing cam levers. Patents on

this brake have been recently granted to

Mr. F. L. Clark, of Pittsburgh. Pa.
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The Chicago Convention.

April .50th, in Chicago, will probably see

the largest and one of the best conventions

the Air-Brake Association has yet held.

This will be the eighth annual convention.

Previous conventions have been held con-

secutively in Columbus, O. ; St. Louis.

Boston, Nashville, Baltimore, Detroit and

Jacksonville, Fla. For some reason, Chi-

cago has failed to make a sufficiently

strong bid for the air-brake convention

until this year, when she landed it by a

big majority. Chicago is the world's great-

est railroad center, and probably has more

The room is very pleasantly located in

a well-lighted corner of the shop, and the

equipment is very liberal and, we think,

very well arranged. The test rack, as

shown in Fig. I, is arranged on one side

of the room, and consists of two lO-inch

driver brake cylinders, one 8-inch tender

cylinder, one lO-inch passenger coach cyl-

inder and six complete freight brakes, with

full length of pipe for engine and each of

seven cars.

The signal test rack consists of a three-

car train, with arrangements for testing

all parts.

NEW YORK, SUSQUEHANNA & WESTERN AIR-BRAKE ROOM, STROUDSBURG, PA.

railroad men within a day's ride than any

city in the country. It is reasonable, there-

fore, to expect this year a greater attend-

ance and an equally, or more, successful

and important meeting as compared with

former years.

New York, Susquehanna & Western
Air Brake Room at Stroudsburg, Pa.

Editor:

The accompanymg illustrations convey

a good idea of the air-brake repair room at

the New York, Susquehanna & Western
shops at Stroudsburg, Pa.

Fig. 2 ihows the arrangement of the

driver brake cylinders, with arrangement

for blocking piston travel. The arrange-

ment of gages is very clearly shown, and

under them will be noted the rack for test-

ing brake valves.

Referring again to Fig. i, you will notice

at left of picture a very neat and efficient

pump-repair stand. The stand is used for

both 8 and 9}4-inch pumps, and is oper-

ated wholly by air pressure. When down,

the table stands vertically, ready to re-

ceive the pump. When the pump is ad-

justed and air turned on, the piston forces

it upward, and at the same time a rod,

bolted to floor, tips the pump to a hori-

zontal position, as shown.

In the center of the room is the rack for

storing repaired pumps of both sizes,

which makes a neat arrangement. At the

end of this rack is a revolving table with

sectional F-6 brake valve, governor, quick-

action triple, retaining valve and release

valve mounted on it. We also have an air

machine for fitting up air hose, operated

by two cylinders.

All work is repaired and tested, and in

case of feed valves, reducing valves and

governors set to stated pressure.

We use rubber hose for connecting our

triples, brake valves, etc., on test rack,

which makes it very convenient.

All repair parts are kept in the room,

iiid all repaired parts are hung on suitably

iiranged racks. R. S. Lee,

Air-Brake Repairman.

Stroudsburg, Pa.

Reversing With Brakes Applied.

liditor:

In the 1890 edition of Forney's "Cate-

chism of the Locomotive," on page 643,

question No. 854 reads: "What should be

done to prevent a collision when two trains

are approaching each other?" The an-

^wer given is substantially as follows

:

"Apply the brakes at once with all their

power; then reverse the engine, although

It is best not to do this latter until the

train is somewhat checked, as there is

danger of bursting a cylinder or blowing

off the cylinder heads, etc., if engine is re-

\ersed at high speed. Try, therefore, if

there is time, to check the speed of the

train first, before reversing to lessen the

danger of something's breaking."

Forney then proceeds to give the order

of action to be followed in an emergency

:

"(i) Shut off steam. (2) If train is

equipped with a continuous brake, apply

it with its full force. (3) Reverse, and

open the throttle and sand valves."

Similarly, in Cy Warman's "Tales of an

Engineer," page 37, where, in describing

a ride he once took on an engine, he says,

.'ubstantially

:

"We are making a mile a minute. What
would the driver do if he saw before him

a burning bridge . . ? With his left

hand he would shut off. Almost in the

same second his right hand would grasp

the sand-lever, and with his left he would

apply the brakes. In about the third sec-

ond he would reverse, and open the cylin-

der cocks to avoid blowing out a cylin-

der head, etc. No matter what he may
have heard about a reversed engine's mov-
ing faster, he will reverse her."

Now, Forney is a recognized authority,

and Warman is a practical railroader, yet

both advocate reversing with the brakes

applied. Forney, moreover, seems to think

it unnecessary even to open the cylinder

cocks, but instead says, "Open the throttle

and sand-valves after reversing." To be
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sure, he tells you to wait a bit for the er the cylinder cocks were left open or the "reversing habit" is so strongly fast-

?peed to slacken, if there is time: but the whether the throttle was open or closed, ened upon the average engineer that he

trouble is there's very little time, when the drivers slid and the stop was pro- will reverse in spite of himself, although

you take an np to rlatr r-rpi-n-^ train r-in '' nffpd each time the engine was reversed he has been told that a longer stop will

thereby be made.—Ed.]

YORK, SUSQUEH.\NN.\ & WESTERN. STROL'DSBURG. PA.

ning 75 miles per hour, with a burning

bridge round the curve ahead. In such an

emergency the reversing, if it comes at all,

must come almost immediately. And then,

without opening the cylinder cocks, you are

told to open the throttle, although the

peed may still be up in the fifties. It

would be strange indeed if, under these

conditions, the drivers did not slide.

Warman's train is going a mile a min-

ute, and one second after applying the air.

the engine is reversed. In this case, how-
ever, nothing is said about opening out

again, and the cylinder cocks are opened,

too.

But to reverse a locomotive after set-

ting her brakes is not at all in keeping

with modern ideas and practice, although

both of the quoted books were written

after the advent of the automatic air

brakes.

The engineer of the up-to-date express

train of to-day says : "Either reverse her

or set your air: but don't do both, or you'll

lock her wheels." .\nd most of the men
rely entirely on the air for holding the

train. Don't you think they're about right?

I do. .\. P. Payson.

Inwood-oii-Hudsoii. X. Y.

[Yes. The trials held by the Air-Brake

.-\ssociation in iSg,^ on the Nashville. Chat-

tanooga & St. Louis Railway, to ascertain

in a practical way the (|uickest w'ay to

stop a moving train._ proved conclusively

that the shortest possible stop could be

made with the air brake alone. Reversing

the engine with the brakes applied almost

invariably locked the drivers and ski 'ded

them. It mattered not in the trials wheth-

while brakes were on. Although the edi-

tion mentioned is under issue of 1890, the

answer to the question under discussion

was doubtless framed in an earlier edition

To Hold Heavy Engine Without
Air Brake.

Editor:

The day for running engines light down
steep grades with the tender brake has

happily passed by. But now and then

cases will come up in which the engine-

man will have to resort to the hand-brake

in order to descend a grade.

An accident recently happened to the

discharge pipe of a lOO-ton consolidation

engine which rendered the whole air-brake

apparatus useless. As this happened to a

pusher engine, it was necessary for her

to descend a steep grade without cars.

The tender brake would have little eflfect

in retarding her speed, so it was decided

to have the engine remain at the top of

the grade until the arrival of a train, in

which case she was to be towed to the

foot of the grade.

Later instructions were issued to the

engineer to take up all the slack on both

sides of his driver brake by means of the

slack adjuster, so that the shoes would

press pretty hard against the wheels. He
was also cautioned to make the nuts on

the slack adjuster firmly secured. This

work done, he was directed to descend the

grade with the additional use of the tender

brake. The resalt was tlfat teirder brake

I X TEk N A rl . I X A I '
'

I .; 1; I ^ 1 I \ ,
'

I X > r- M 1

and has not been brought up to date. The
last sentence in the quotation from War-
man's sketch reflects a knowledge that

setting brakes and reversing will skid the

wheels. Warman doubtless means that

Uk-UKAKE ki HICAGO. ILL.

had to be released several times to prevent

the engine from stopping.

This was a unique way. but perfectly

safe and practical.

Carbondale, Pa. J.\mes Fr.\ncis.
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Air Pressure Indicator.

Editor:

I have invented an air-brake indicator

and signal which, when placed on an en-

gine, will indicate the condition of the

air. If the angle-cock on any car is turned

or cut out, the indicator will inform the

engineer by showing a red glass. A
whistle will blow while the white glass is

'being covered by the red glass. It can be

placed on passenger cars, and will inform

the conductor or brakemen, or can be

placed on cabin cars on freight trains.

To place it on engine there must be a

^ or J^-inch pipe running from the last

car to the engine and coupled to the train

line pipe or rear end of train. The indi-

cator pipe must have no cocks connected

to it. Smaller hose than the train pipe or

signal whistle pipe must be used. The
spring inside of the indicator is ?ot to 40

achieved would offset the increased cost,

as seen by the railroad eye.—Ed.]

Bralce Shoe Friction.

Editor:

In regard to the interesting discussion

concerning the cause why the retarding

force of the brake is less at high speeds

than at low. I beheve that the real reason

has not quite been liit upon.

My belief is that the shoe holds less

tightly to the wlieel at 60 miles per hour

than at 6, not because the friction is so

much less on account of heat, but because,

as Mr. Whelan says, it is more inclined

to fly away frorn the wheel.

Mr. .Whelan illustrated his views by

mud being thrown off a^ wagon wheel,

which certainly..doesnot shbw whya'sta-,

tionary brake-shoe should tend to fly front

the wlieel in the same wav.

A HOSE WITHOUT KINKS OR DIRT IN IT.

pounds. Suppose we cut the air out be-

hind the tender, the air will escape out of

the air outlet d, at the bottom of indi-

cator, until -|0 pounds is reached. The
spring s will then commence to expand
and force the piston head H down to the

bottom of the cylinder. While the piston

is passing groove a in wall of cylinder, air

will pass the piston head and go into the

hollow piston P, and up into a whistle W,
which will blow while the red glass is

changing or covering the white glass. It

will notify the engineer, when leaving a

terminal, whether all his air is coupled up
or not. W. C. Watkins.

Indianapolis, Ind.

[While not seeking to discourage young
inventors, we cannot refrain from warning
against devices which depend upon an ad-

ditional line of pipe. Few results so

If you suddenly put an article on a

revolving flywheel, did you ever notice

that it is thrown off on a tangent, and

that a good deal farther and with more

force the faster the wheel is revolving?

The brake-shoe is put upon the car wheel

in exactly the same way, as you put any

article on the flywheel, and is also sub-

jected to the force which tends to throw it

off. The greater the speed at which the

wheel revolves the greater this force, and
this is, I firmly believe, the primary reason

why a brake-shoe clings to the wheel' less

at high speeds than at low.

E. H. Bendel.

Geneva, Sivitzcrland.

[Perhaps the clearest e.xplanation of the

difference in brake-shoe friction at high

and low speeds is given in the following

description and illustration taken from

the Galton-Westinghouse brake trials in

England in 1879. Referring to the accom-

panying sketch appearing on this page.

Captain Galton said as follows: "It should

be borne in mind that any two surfaces

which are placed in contact are not per-

fectly smooth surfaces, but have small in-

PATENT PRESSURE INDICATOR.

equalities or roughnesses upon them. The
figure shows in a very exaggerated form

what two surfaces in contact may be sup-

posed to be like. When the surfaces are

at rest relatively to each other, the hills

of the upper surface will fit closely into

the hollows of the lower one. But if the

surfaces are in rapid motion past each

other, the upper surface will not have time

to fit itself into the lower, but would take

a position like that shown in the figure.

Then any point at O of the upper surface

would first be dragged up to the vertex

A, and would then fly across the space

A C till it struck some point 0' on B C.

As the speed was greater, the distance

through which O would fall in its passage

would be less ; consequently the distance

O'C would be less, and the work of drag-

ging O up to the vertex C would be less

ILLUSTRATINl, LR\KE SHOE FKILTION.

also. Hence it might be seen how the

actual work done per foot run of surface,

or in other words, the apparent co-efficient

of friction would be less as the speed was
greater."—Ed.]

Brake Force at Different Speeds.

Editor:

The vigorous threshing this subject has

received at the hands of some of the con-

tributors to this paper shows that if any-
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one entertains a theory in which he lacks

ccnfidence, or one in which confidence is

unwarranted, and it relates to any me-
chanical operation in railroad practice, he

has only to state his case in these columns

ID be corrected or assisted to correct con-

clusions.

The writer has long since noted the lack

of definite information on the subject of

variation of brake efficiency at varying

speeds, and hopes it is not too much to say

that there always seemed to be a desire

on the part of those popularly supposed

to be familiar with everything connected

with brake operation to dodge the ques-

tion. This may of course be a wrong im-

pression : but. strange as it may seem,

since expressing my opinion on the sub-

ject in the December number of this paper,

I have, by reason of the various theories

advanced by some very able writers, in

trying to solve the problem in the January

and February numbers, come to the con-

clusion that there is not by any means a

clear and uniform understanding of the

reason, or reasons, why the retarding

force of brakes is less at high than at low

speeds. Theories usually ofifered are, to

say the least, "misty." In saying this, no

reference is intended to the late articles in

Railway and Locomotive Engineering;

for to the credit of the several contributors

let it be said, that they got right down to

the subject, and the very positiveness of

their statements proved them to be honest,

"dug up" convictions.

Their criticism of my theory regarding

the effect of centrifugal force of wheel on

the brake shoe is without doubt correct

under the conditions presented in my ar-

ticle on the subject in the December num-
ber. In that article the condition of wheel

was regarded as perfect ; but now, assum-

ing that the axle is not centered true in

the wheel, or that the wheel is not perfect-

ly round—either or both of which faults

are not by any means rare exceptions

—

what is the effect on the brake under these

conditions? Charge it to centrifugal force

or failure of the brake power to hold the

shoe with uniform force against the tread,

or face, throughout the whole revolution

of the wheel ; in either case the retarding

force of brake is lessened, and while the

shoe might be held against the wheel uni-

formly enough up to 20 miles an hour, it

would likely not be so held at 30 or 60

miles an hour; and whatever defect in

the centering of axle or rotundity of wheel,

it would, in a measure proportionate to

the extent of that defect, counteract the

brake force, and is an influence that should

not be disregarded when we are putting

this and that together in accounting for

the decrease of efficiency of brakes at high

speed.

There is evidently much interest in this

subject, and the writer adds the theory

herein contained, after assuring himself

that the defects referred to exist in a de-

gree much greater than is popularly sup-

posed. Thos. p. Whelan.

[Mr. S. H. Draper, on page 81 of Feb-

ruary number, gave quite clearly and cor-

rectly the reason why brake shoes furnish

less retarding power at high speeds than

at low speeds. He has given substantially

the same reason for this as did Captain

Galtrn in his report on the now famous

and most exhaustive brake-shoe tests on

railroad trains in England in 1879. These

tests have not had a great deal of real value

added to them since, even by the brake-

shoe testing machine of the Master Car

Builders' Association, designed and used

for that purpose, and they stand to-day

the richest in data and most complete and

reliable tests of this kind. See Captain

Gallon's explanation and accompanying

illustration, elsewhere in this department.

—Ed.]

Fitting Triple Piston Pacl<ing; Rings.

Editor

:

There have been a large number of

plans and methods suggested for fitting

cylinder rings to triple valves, each one

having some good points in it, and

coming from the men doing this work

imder conditions unlike those found in

other shops. By following up these plans

and suggestions as given by the workman
himself as found in daily practice, as he

does this work, will help a man do this

particular and important work more satis-

factorily to himself as well as to the com-

pany he is employed by. So I will add

a little of my experience.

After removing the old packing ring

from the piston, remove any little burr

which might prevent the new ring from

moving freely in the groove. If the ring

is too tight in the groove, rub it flatwise

on a sheet of emery cloth. Have it fit free-

ly, or you will spring the ring in putting

it in piston groove. File the ends of the

ring so you can just move the piston in

the cylinder when the ring is in place.

Remove the slide valve from the piston

and fit a small block of wood in its place.

Have the block just thick enough so the

piston will not touch the cylinder, top or

bottom, and only the ring will be rubbing

the cylinder when grinding. A good qual-

ity of tripoli and lard oil make a good

grinding material. Use a small pair of

tongs and grind the ring until you can

move the piston easily with your thumb
and finger. Then use kerosene oil and

air until you get all grit removed and

clean.

Then close the flange of the piston on

to the ring with a press (or hammer,

using it lightly) until you can just move
the ring freely with your thumb nail.

Then finish grinding with oil. A ring fitted

in this way will give good service and

frequently pass the test of all tests—the

ring. I use only dynamo oil for final

oiling of triple. W. C. Miller,

Air-Brake Repairman Burlington Route.

Lincoln, Neb.

Brol<en Reversing Piston and Main
Valve Stop.

jLdilur:

In a discussion, this evening, of causes

of an air pump stopping, a case was cited

of an 8-inch air pump in which the stem of

the reversing piston v.as broken off. The
engine was on a work train, and the pump
was run for two weeks with this defect,

until the engine came in for repairs.

It was claimed that the way it was done
was by removing the cap nut and placing

two pieces of hard wood, about the thick-

ness of a lead pencil, on the top of the re-

versing piston, giving it a little oil and re-

placing the cap nut. The pump would
then do all right until wood would become
battered or until more oil was necessary.

I am only beginning to learn the air-

brake system, but I cannot see how such
a remedy would help any. I believe the

pump would take its up stroke as usual,

and when the reversing plate struck the

reversing rod, the reversing valve would
be shifted up, allowing the steam to ex-

haust from the top of the reversing piston,

permitting the main valve to move up and
admit steam on top of the steam piston,

moving it down until the reversing plate

struck the reversing rod and shifted the

reversing valve down, again admitting

steam on top of reversing piston and caus-

ing main valve to move down to again ad-

mit steam under the piston.

If the stop-pin was broken and main
valve could be removed, would it be prac-

ticable to put a piece of wood at end of

: top-pin to prevent the main valve from
dropping through the lower bushing?

It was decided to leave these two points

to Railway and Locomotive Engineering.

for settlement, and I would regard it as

a favor to receive an answer in regard to.

these two defects. H. E. Hannigan.
Laramie, Wyo.

[The reversing piston stem breaking off

from the head will not cause those parts

to stop working, unless the piston head
cocks and sticks. In fact, it is not an un-

usual thing to find a rod and head work-
ing in two pieces, apparently as well as.

though they were united in one piece. Fre-

quently this thing is found by a repairmark,

when nothing has been reported on the

pump, and it is running entirely satisfac-

tory. As will be seen, the reversing piston

is a "push" piston on both up and down
strokes. The wooden pieces did nothing

to help the pump keep working. The
occasional oiling, by removing the cap nut.

did. The stop-pin in the center piece does

not come in contact with the main valve

when the pump is running; but merely

performs the duty of supporting the main
valve when steam is shut off the pump,
thus keeping the valve from dropping

through the lower bushing. If the stop-

pin were to break off. and there was some
way of fastening a wooden substitute in

so it would not be carried away into the

exhaust cavity, the wooden stop woulcfL

perform as well as the iron one.—Ed.]
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QUESTIONS AND ANSWERS
On Air Brake SubJecU.

(31) J. S., Saginaw, Mich., aslcs

:

Which is the best place for driver brake

shoes, in your opinion—front or back of

drivers? A-—Both plans have their ad-

vantages, depending largely on the par-

ticular design of engine; but the present

general preference seems to be in favor

of tlie shoes on the back of the wheels.

This arrangement permits a better loca-

tion for the driver brake cylinders remote

from the firebox.

(32) P. E. M., North Platte, Neb.,

asks:

Will you kindly inform me of the rate

of speed which can be attained respective-

ly on the dififerent percentage grades on

mountain roads, before trains and engines

are lost control of (brakes levered at the

usual percentage of weight . of cars and

engine) ? A.—We would rather not at-

tempt to set a danger limit, for varying

conditions would render such entirely un-

reliable. We would do better, however,

and prescribe a safety limit of about 12

miles per hour for ordinary grades, and

slower for heavier grades.

(33) P- H. McE., North Platte, Neb.,

writes

:

What is the reason that the signal

whistle will work O. K. on the engine with

two or three cars attached, but will not

work when we have ten or twelve cars

(the signal valve and reducing valve clean

and O. K., all stop-cocks cut in, and 40

pounds pressure in signal pipe) ? This has

not occurred only once, but numerous
times. A.—Either the stem of the sig-

nalling valve on the engine is too loose or

gummed up, or the car discharge valve on

the car is partially clogged with dirt or

fine cinders. Either of these disorders

will allow the whistle to blow on one or

two cars, but will not on a long train.

(34) J. H. B., Columbus, Ohio, writes:

In running a double-header, the engi-

neer's brake valve on the leading engine is

broken, so that it cannot be used, and the

air pump on the second engine is broken,

so that it cannot be used. How can the

air be used without making any changes

in the brake valves or pump? A.—Take
out the supply valves of the pressure-reduc-

ing valves of the air signaling apparatus.

This, of course, will destroy the working
of the signal, but it will connect both main

reservoirs, permit the pump on leading en-

gine to supply pressure and the brake

valve on second engine to do the braking.

As the pipe connecting the two main
reservoirs is small, the supply of pressure

will be slow.

(35) W. B. M., Columbia, Pa., writes:

With an engine which carries a mean
effective pressure of 125 pounds, and has

an 8-inch air pump, I pick up a market
train. With a few cars the air showed all

right ; but when my train is increased tn

nine or ten cars, the best the pump would
do was 60 pounds of air. Of course the

pump worked a little tardy, but not enough
to cause all this difiference. Now, I claim

the greatest defect was in the mean effec-

tive pressure of the engine. A second

party says I am wrong—that the pump
should have done all right under the cir-

cumstances. Please decide for us. A.

—

It may have been that the inability to

raise the air pressure above 60 was due to

too low steam pressure. Again, it may
have been due to poor condition of air cyl-

inder. It may, also, have been due to a

combination of both. The man present

on the engine should know best which it

was.

(36) J. H. L., Canada, writes:

I was on a mixed train, composed of

twelve loaded box cars and three coaches

;

coaches on hind end of train. All the train

was equipped with air brakes. Box cars

were braked to 70 per cent, of their capa-

city and coaches to 90 per cent. The en-

gine had the old-style brass valve, and
driving wheels were not equipped with air

brakes. I made a service-stop reduction

to slow down for a bad bridge. Upon
starting up I found draw-bar broken on

third car from engine. When valve is

placed in lap position, it either releases

brake or continues to apply it. and when
the train is of this length it always jars

the train, as if the slack of cars were run-

ning out to front end. Should I be held

responsible for rough handling of air re-

sulting in breaking of above drawbar?
A.—We always try to avoid saying where
the blame should be placed. Doubtless

your trouble comes from the head brakes

releasing and permitting the slack to run

out. The valve is unfit for service, and

should be taken off.

(37) J- S., Saginaw, Mich., writes:

Why do air-brake experts claim that

when the air is once applied on a partially

braked train, the air should not again be

released until train has come to a full

stop? That doctrine does not hold water.

Would like to have a few remarks from
you on this point. A.—The object sought

is to avoid the breaking in two of trains;

but the rule applied equally, or more par-

ticularly to all air-brake-car trains. This

rule was formed when the link and pin

coupler was in general use, when the dan-

ger of break-in-twos was greater than

now, when nearly all cars are equipped

with the knuckle coupler. Even now the

danger is not entirely eliminated, and due

care should be taken to avoid breaking in

two at low speeds. Considerable time

should be allowed between release and ap-

plication, and vice versa, on long trains of

air-braked cars. With head brakes re-

leased and rear brakes still on, break-in-

twos will occur. With head brakes on

and rear brakes off. disastrous shocks will

occur on the rear end.

(38) J. S., Saginaw, Mich., writes:

A claims that where two engines are

pulling a train, and air brake is coupled

up right, the head man cannot get emer-

gency action on a train of twenty brakes;

for the reason that there are four triples

between front of engine and first car,

which is of course coupled to second en-

gine. Thus engines are equipped with the

ordinary plain triple. A.—The ability to

get quick action from the leading engine,

through the second, on a double-headed

train of air-brake cars, depends upon the

condition of the piping on the engines and
tenders. On a certain prominent road,

failure to thus get quick action through

two locomotives was overcome by reduc-

ing the number of elbows and right-angled

bends in the piping. At the time when
this subject was being agitated, numbers
of roads throughout the country made
similar trials. Some were successful, and
others were not; but by eliminating un-

necessary elbows and sharp bends in the

piping, the trouble was overcome. This,

however, led to the adoption on several

roads of a l%-i-ac\\ train pipe for locomo-

tives and tenders. It is understood, of

course, that quick action is impossible

through a number of plain triple or cut-

out cars ; but it should be remembered that

the piping on two engines is not quite

equivalent to four freight cars.

(39) D. J.. Murphysboro, 111., writes:

Would like to call your attention to

question No. 17, in February number.

Does not a lo-pound auxiliary reduction

expand into two brake cylinders on the

engine, while the same reduction expands
into one brake cylinder on tank or car?

Now, what have piston travel or lubrica-

tion got to do with the exhaust? If the

above reduction pushes the pistons out

and they get past the leakage grooves,

when you recharge, won't the air whistle

off longer on account of it expanding into

two driver-brake cylinders of 4 inches

travel each, than into one cylinder at 8

inches travel, with plain triples on engine

and tank. Take pipe and elbows into con-

sideration. A.—Of course, the friction of

the air in the pipe and elbows of the driver

brake will somewhat retard the exhau,-.t

of air from the brake cylinders, but not

any way near the extent stated in ques-

tion No. 17, where the exhaust is given as

four times as long as that on the cars. If

a brake piston and cylinder be lubricated

with heavy, sticky grease, the coiled re-

lease spring around the piston rod cannot

push the piston to release as easily as if a

better lubricant were used. Hence, the

pres ure would be slower in leaving the

cylinder. Piston travel has much to do

with the case; for the longer the travel,

the more air is taken into the cylinder on

each full application, and, of course, will

take longer to get out.

Fast runs are so numerous and common
nowadays, that to attract notice the run

must be about 150 miles in that many min-

utes, including stops and slow-downs, or

individual miles be made under. 45 sec-

onds; otherwise they will be termed "ice

wagon."



April. 1901. RAILWAY AXD LOCOMOTIVE ENGINEERING 175

Michigan Central Ten Wheel Passen-

ger Engine.

The ten-uhccl locomotive here illustrat-

ed is one of several recently built by the

Schenectady Locomotive Works to be used

in hauling the heavy passenger trains of

the Canada Southern division of the Mich-

igan Southern Railroad. Although the en-

gine looks low-set. the driving wheels arc

63 inches diameter and will readily make
the running speed required for the heavy

express trains. The traction force is so

great that a heavy train can be lifted into

running speed within remarkably short dis-

tance. The firebox, although placed above

the frames, has a depth in front of yb'/i

inches and at the back 63'/2 inches. The

Kind of slide valves—American bal-

anced.

Greatest travel of slide valves—sK'

inches.

Outside lap of slide valves

—

'/s inches.

Inside of slide valves—Line and line.

Lead of valves in full gear—Line and

line.

Kind of valve stem packing—United

States Metallic.

Wheels, etc.

:

Diameter of driving wheels outside of

tire—63 inches.

Material of driving-wheel centers—Cast

steel.

Tire held by shrinkage.

Driving-bo.x material—Cast steel.

riveted, with welt strips inside and out-

side.

Circumferential seams—Double riveted.

Firebox—Length. 108 inches ; width.

41 J4 inches; depth, front: ybVi inches:

back, 635-S inches ; material, steel.

Firebox plates, thickness—Sides, 5-16

inch ; back, 5-16 inch ; crown, Y^ inch ; tube

sheet. Y- inch.

Firebox, water space—Front, 4^- inches:

sides, y/2 inches ; back, 354 inches.

Firebox, crown staying—Radial stays,

V/i inches diameter.

Firebox, staybolts— i inch diameter.

Tubes—Material, Charcoal iron No. 12

B. W. G. ; number. 314; diameter, 2

inches: length over tube sheets, 176 inches.

MICHIG.VN CENTR.XL TEX-WHEEL PASSENGER ENGIXE.

cylinder fastenings are remarkably strong

and the frames are of a very substantial

character.

The leading dimensions of the engine

are

:

Weight in working order— 153,700

pounds.

Weight on drivers— 116.000 pounds.

Wheel base—Driving, 15 feet; rigid, 15

feet ; total, 25 feet 10 inches.

Cylinders

:

Diameter of cylinders— 195^2 inches.

Stroke of piston—26 inches.

Horizontal thickness of piston

—

sY^

inches.

Diameter of piston rod—35^ inches.

Kind of rod packing—United States Me-
tallic.

Size of steam ports—i8xi'/j inches.

Size of exhaust ports—18 x 2^:j inches.

Size of bridges— i',s inches.

Valves

:

Diameter and length of driving jour-

nals—9x11 inches.

Diameter and length of main crank-pin

journals—6x6 inches; main side, 634^5
inches.

Diameter and length of side rod crank-

pin journals—4^4 x 4 inches.

Engine truck—Kind, four-wheel swing

bolster: journals, 6x12 inches.

Diameter of engine truck wheels

—

a
inches.

Kind of engine truck wheels—Boies No.

2. wrought-iron disk center.

Boiler:

Style—Extended wagon top.

Outside diameter of first ring—62J4

inches.

Working pressure—200 pounds.

Thickness of plates in barrel and out-

side of firebox—j-s, 23-32, J^i, 7-16 and

ii-i6 inch.

Horizontal seams—Butt joint, sextuple

Fire brick—Supported on water tubes.

Heating surface—Tubes. 2.397.64 square

feet; water tubes, 31.25 square feet; fire-

box, 169.53 square feet ; total, 2,598.42

square feet.

Grate area—31.18 square feet.

Ash pan—Hopper, with sides operated

by steam.

Exhaust pipes—Single high.

Exhaust nozzles—4^ inches diameter.

Smoke stack—Inside diameter, i654 and

14 inches; top above rail. 14 feet 454

inches.

Boiler supplied by two Hancock in-

spirators ; type "A." No. 10.

Tender

:

Weight, empty—45.100 pounds.

Wheels—Number, eight ; diameter, 2Z

inches.

Journals—Diameter and length, 5 inches

diameter x 9 inches.

Wheel base—16 feet ^'-4 inches.
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Tender frame— lO-inch steel channels.

Tender trucks—Fox pressed steel.

Water capacity—5.100 U. S. gallons.

Coal capacity—8 tons.

Total wheel base of engine and tender—

52 feet 8 inches.

Engine supplied with : Westinghouse-

American combined brakes on drivers

;

tender and for train, Westinghouse 9I/2-

inch air pump; Westinghouse engineers'

air signal; Ross-Meehan driver brake

shoes ; magnesia sectional lagging on boil-

er and on cylinders ; two Consolidated 3-

inch encased safety valves ; Leach pneu-

matic sand-feeding apparatus.

Tender equipped with : 'Water scoop

;

Monarch brake reams.

The new one was quickly put into place

by reversing the operations already de-

scribed, and then the work of connecting

up was begun at once. The new bridge

is three times the strength of the old one.

and evidently capable of taking any of the

heavy engines now in use or likely to be

built. This is in line with the other im-

provements inaugurated by the new man-

agement of this well-known road.

Putting In a New Drawbridge.

That the first law of railroading is, to

keep the road open for traffic, is illustrated

in all bridge work and similar construction

on the large roads. The Delaware, Lacka-

March Meeting of the New York
Railroad Club.

The march meeting of the New York

Railroad Club was held as usual in the

club rooms of the Mechanical Engineers,

on Thirty-first street. New York city.

After the enactment of the usual routine

proceedings. President Vreeland^ announced

that the club membership had increased so

rapidly of late as to require new and

more commodious quarters. The matter

had been referred to the Executive Com-

dwelt more particularly on the specific

uses of pneumatic tools in railway shops,

and gave striking comparative costs of

labor performed by the hand hammer and

drill and the modern adaptations of pneu-

matic hammers and drills, which were de-

cidedly in favor of the latter.

Perhaps the most striking feature brought

out in the reading of the papers and the

subsequent discussion, was the almost

diametrically opposite requirements of

storage for coinpressed air for use of

pneumatic tools and the storage of com-

pressed air for the use of the air brake.

In the former, it was made clear that the

reservoir was not so necessarily a stora:ge

for compressed air, as it was merely a

medium through which the pulsations of

the receiver might be tempered down,

thereby giving the same pressure at the

tool as was delivered at the compressor.

Heating of the air and the moisture of the

air added to, rather than detracted from

the use of compressed air for pneumatic

tools. On the contrary, it was shown that

compressed air for air-brake use should

be delivered to a large receiver or main

reservoir, where it would be allowed to

cool and deposit its moisture, thereby keep-

ing the water out of the train pipes, where

it would freeze in cold weather.

The members were deprived of the usual

friendly tilt between Messrs. Forney and

Sinclair, inasmuch as neither knew much

about the subject, and it was therefore

very difficult for the rivals to take opposite

sides.

rLITING IN A NEW DRAWBRIDGE.

wanna & Western road have been and are

strengthening all their bridges, and on

Sunday, February 24fh, their new draw-

bridge over the Hackensack River was

put in place.

The new bridge was built on piles some

distance above the track, and was put on

floats and towed out into the river, await-

ing the removal of the old one. Fig. i

shows it waiting patiently for its turn to

do business. Scows, with their holds

pumped full of Hackensack water, were

run under the old draw at low tide, then

the pumps were set to work (as soon as

they could be thawed out) and, aided by

the incoming tide, soon raised the old

draw out of its long-accustomed place, and

it was then towed to the bank, out of the

way of the other one. Fig. 2 shows the

old draw just parting company with the

rest of the bridge ; and Fig. 3, the strange

appearance of a bridge with the middle

span suddenly removed.

mittee, which would report on it at the

next meeting. Forty-nine new members

were elected and twenty-nine proposed.

The papers for the evening were on

"Compressed Air" and "Pneumatic Tools"

for railway shop use, and were read by

Messrs. Pressinger and Alcorn respective-

ly. Later during the evening a very full

report of the test of the Jerome Park

compressor plant was read.

The discussion on the above papers was

entered into rather liberally by a number

of the members. Mr. Pressinger's paper

dwelt on the evolution of the air compres-

sor in railway use. The paper stated that

it was due to the air-brake pump that com-

pressed air use and the use of pneumatic

tools in railway shops had made progress.

The air-brake pumps, however, were being

rapidly retired in favor of the air com-

pressor, which has proven to be a much
more economical instrument for com-

pressed-air work. Mr. Alcorn's paper

Repairs of Railway Car Equipment.

The above is the name of a book by

H. M. Perry, published by the Railway-

Age about a year ago, and only nov^

landed on our desk. We have examinecji

it carefully, and consider it the best authorr

ity on the subject ever published. Th?

purpose of its production was to supply

a reference book for 1 ailway officials with

average shop cost of repairs to passenger

and freight cars. It gives detail bills of

material for cars, trucks, platforms, roofs,

doors, etc. ; tables of weight of iron and'

other material, board measure, sizes and

weight of bolts, nuts, washers, nails, tin,

etc. In short, it constitutes a perfect

hand-book on the cost of repairs of cars,

and also regarding the cost of new ones.

It ought to be on the desk of every official'

who has anything to do with the mainten-

ance of cars.

We frequently have requests from rail-

way officials, especially in foreign coun-

tries, for the kind of information that this

book supplies. We anticipate much saving

of labor in future by recommending this

book, instead of searching for information

called for. It is for sale in this office;

price. $2.

The Atchison, Topeka & Santa Fe peo-

ple are raising a flange on all blind tires

as the wheels pass through the wheel

lathe.
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Personal Department.
Mr. John Mc^[ana^ly has been appoint-

ed traveling fireman on the Pere Mar-
quette Railroad system.

Mr. C. H. Bickell has been appointed

assistant purchasing agent of the Erie,

with office in New York.

Mr. G. L. Romans has been appointed

master mechanic of the Halifax & Yar-

mouth at Yarmouth, N. S.

Mr. A. R. Kipp has been appointed fore-

man of locomotive repairs of the Penn-

sylvania lines at Dennison, O.

Mr. F. H. Leslie has been appointed

trainmaster of the St. Louis, Kansas City

& Colorado at St. Louis, Mo.

Mr. W. J. Shadle has been appointed

general foreman of the Chicago & North-

western shops at Council Bluffs, la.

Mr. H. W. Ridgway has been appointed

superintendent of machinery of the El

Paso & Northeastern at Olomogordo.
N. M.

Mr. L. F. Bochman has been appointed

road foreman of engines on the Delaware

& Hudson, with headquarters at Carbon-

dale. Pa.

Mr. E. C. Tomlinson has been appointed

assistant to the general superintendent of

the Toledo, St. Louis & Western at Frank-

fort, Ind.

Mr. E. Belknap has been appointed gen-

eral purchasing agent of the Seaboard Air

Line at Portsmouth, Va., succeeding Mr.
O. D. Ball.

Mr. C. L. Bardo has been appointed

trainmaster on the Lehigh Valley at Jer-

sey City, N. J., succeeding Mr. J. A.

Drocge, promoted.

Mr. D. J. Justice has been appointed

master mechanic of the Seaboard Air Line

at Americus, Ga., succeeding Mr. F. H.
McGee, promoted.

Mr. Harry E. Beasley has been appoint-

ed division superintendent of the Canadian
Pacific at Vancouver, B. C, vice Mr. W.
Downie, transferred.

Mr. Samuel Talley has been appointed

trainmaster of the Wyoming division of

the Lehigh Valley at Wilkesbarre, Pa.,

vice Mr. C. L. Bardo.

Mr. T. A. Banks has been appointed

trainmaster of the Paducah district of the

Illinois Central at Paducah, Ky.. vice Mr.

*J. J. Flynn, transferred.

Mr. W. H. Prendergast has been ap-

pointed master mechanic of the Central of

Georgia at Columbus. Ga., succeeding Mr.

J. L. Whitsitt. promoted.

Mr. M. Mackey has been appointed fore-

man of the Kansas City. Fort Scott &
Memphis at Willow Springs, Mo., vice

Mr. Chas. Irby, resigned.

Mr. Chas. Wilson has been appointed

general foreman of the Wilkesbarre shops

of the Lehigh Valley, succeeding Mr. Har-
vey Shoemaker, resigned.

Mr. F. H. Paine, assistant master me-
chanic on the Wabash at Decatur, 111., has

been transferred to Chicago, succeeding

Mr. W. A. Bell, transferred.

Mr. Thomas Caniflf has been appointed

assistant road foreman of engines on the

Pittsburgh division of the Pittsburgh, Cin-

cinnati, Chicago & St. Louis.

Our correspondent in South Africa, Mr.

J. T. Fenwick, has recently been appointed

inspector of brakes on the Rhodisiarn Rail-

ways, at Umtati, South Africa.

Mr. George Geiger has been appointed

trainmaster of the fourth district of the

Kansas City Southern and Texarkana &
Fort Smith at Texarkana, Texas.

Mr. J. Kennedy has been appointed mas-

ter mechanic of the Maricopa & Phoenix

& Salt River Valley at Phoenix. Ariz.,

vice Mr. Jos. F. Geimer, resigned.

Mr. Chas. Messenger, of the Central of

New Jersey, has accepted a position as air-

brake instructor in the International Cor-

respondence Schools, Scranton, Pa.

Mr. J. H. McDaniels has been appointed

general superintendent of the Greenwich

& Johnsonville at Greenwich, N. Y., suc-

ceeding Mr. J. H. Thompson, deceased.

Mr. C. Youmans, engine dispatcher on

the New York Central at Niagara Falls,

has been appointed general foreman of the

Rome, Watertown & Ogdensburgh at Os-

wego.

Mr. F. B. Johnson has been appointed

general air-brake inspector and instructor

of the Missouri Pacific at Kansas City,

Mo., succeeding Mr. C. A. Sanders, re-

signed.

Mr. W. B. Hilgardner has been appoint-

ed foreman of the machine shops of the

St. Louis Southwestern at Pine Bluff,

Ark., succeeding Mr. W. J. Miller, trans-

ferred.

Mr. W. Downie, division superintendent

of the Canadian Pacific at Vancouver,

B. C, has been appointed general superin-

tendent of the Kootenay division at Nel-

son. B. C.

Mr. H. G. Scott has heen appointed

superintendent of motive power of the

Manhattan Railway of New York. He
was formerly with the Buffalo Electric

Company.

Mr. J. J. Flynn. trainmaster of the Illin-

ois Central at Paducah, Ky., has been

transferred to the Fulton district, Mem-
phis division, at Memphis, Tenn., suc-

ceeding Mr. J. A. Frutes.

Mr. Mort F. Smith, an engineer on the

River division of the Chicago, Milwaukee
& St. Paul, has been promoted to traveling

engineer on the La Crosse division of

same system.

Mr. Samuel Watson, general foreman

of the shops of the New York Central &
Hudson River at Corning, N. Y., has been

appointed foreman of the shops at West
Albany, N. Y.

Mr. J. L. Whitsitt, master mechanic of

the Central of Georgia, has been appointed

general locomotive and car inspector, with

office at Columbus, Ga., succeeding Mr.

Jno. H. Davis, resigned.

Mr. C. J. Phillips has been appointed

superintendent of the Buffalo division of

the Delaware, Lackawanna & Western,

with office at Buffalo, N. Y., vice Mr.

Robert Dudgeon, resigned.

Mr. Chas. McCrossin, locomotive engi-

neer on the Lehigh Valley, has accepted a

position as instructor in the railway de-

partment of the Internationa! Correspon-

dence Schools, Scranton, Pa.

Mr. John S. May, superintendent of the

Richmond division of the Pennsylvania,

has accepted a position with the Chicago

& Alton as trainmaster of the Eastern

division at Bloomington, 111.

Mr. D. C. Bevard, trainmaster of the

Kansas City Southern, has been appointed

superintendent of the Southern division

of that road at Texarkana, Texas, suc-

ceeding Mr. W. E. Green, resigned.

Mr. A. H. Thomas, foreman of locomo-

tive repairs of the Pennsylvania lines at

Dennison. O., has accepted the position of

master mechanic of the Chicago, Mil-

waukee & St. Paul at Milwaukee, Wis.

Mr. H. H. Shepard has been appointed

superintendent of the Bangor and Portland

divisions of the Delaware, Lackawanna &
Western, with office at Bangor, Pa., suc-

ceeding Mr. C. J. Phillips, transferred.

Mr. G. T. Neubert. master mechanic of

the Middle and Oklahoma divisions of the

Atchison. Topeka & Santa Fe, has been

transferred to the Eastern division at

Topeka, Kan., vice Mr. Thos. Paxton.

Mr. W. R. Johnson, formerly master

mechanic of the Delaware & Hudson at

Carbondale, Pa., has accepted a position as

lecturer with the railway department of

the International Correspondence Schools.

Mf. Chas. J. Langston. assistant master

mechanic of the St. Louis Southwestern at

Pine Bluff, Ark., has been appointed mas-

ter mechanic of the St. Louis Southwest-

ern of Texas, vice Mr. J. I^I. Scrogin, re-

signed.

Mr. Harvey Shoemaker, general fore-

man of the Lehigh Valley shops at Wilkes-
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barre, Pa., has accepted a similar position

with the Delaware, Lackawanna & West-

«rn at Scranton, Pa., vice Mr. Whalen,

resigned.

Mr. Thomas Paxton, master mechanic

of the Eastern division of the Atchison,

Topeka & Santa Fe, has been appointed

master mechanic of the Gulf, Colorado &
Santa Fe at Cleburne, Texas, vice Mr. Jas.

Collinson.

Mr. W. J. Miller, foreman of the ma-

•chine shops of the St. Louis Southwestern

at Pine Bluff, Ark., has been transferred

to the position of general foreman at

Texarkana, Texas, succeeding Mr. D. M.

'Doty, resigned.

Mr. James Collinson, master mechanic

of the Gulf, Colorado & Santa Fe at Cle-

burne, Texas, has been appointed assistant

superintendent of machinery to Mr. John

Player, of the Atchison, Topeka & Santa

Fe at Topeka, Kan.

Mr. J. S. Tanney, late of the Interna-

tional Correspondence Schools of Scran-

ton, has been appointed traveling engineer

of the Champlain & Saratoga division of

the Delaware & Hudson, with headquar-

ters at Albany, N. Y.

Mr. W. E. Green, superintendent of the

Southern division of the Kansas City

Southern, has accepted the position of

superintendent of the Gulf, Colorado &
Santa Fe at Cleburne, Texas, in place of

Mr. W. R. Scott, resigned.

Mr. H. M. Taylor has been appointed

superintendent of the San Luis Potosi

division of the Mexican National at San

Luis Potosi, vice Mr. A. Clark transferred

to the Southern division at the City of

Mexico, succeeding Mr. V. R. Dwinell,

deceased.

Mr. Owen Owen has been appointed

master mechanic of the Colorado Springs

& Cripple Creek district, with office at

Colorado Springs, Colo. Mr. Owen will

be at the head of the motive-power depart-

ment, and will hold one of the most im-

portant positions on the line.

Mr. G. W. Wildin, mechanical engineer

of the Plant System at Savannah, Ga., has

accepted a similar position with the Cen-

tral of New Jersey, with office at Jersey

City, N. J. Mr. Wildin is remarkably

well equipped for the duties of mechanical

engineer, being a scientific-school gradu-

ate and a practical mechanic.

Mr. Alex. Mitchell, for many years con-

nected with the Lehigh Valley as master

mechanic, superintendent of motive power,

and for the past eight years division super-

intendent of the Wyoming division, with

headquarters at Wilkesbarre. has resigned.

Mr. Mitchell was the inventor of the con-

solidation locomotive and was a most ad-

vanced locomotive designer in his day.

In our last issue, through copying a

news item from another paper, we were

made to say that Mr. D. P. Wing had

succeeded Mr. R. T. Goff as general super-

intendent of the Florida East Coast Rail-

way, which was a mistake, evidently orig-

inating in the fact that Mr. Goff had been

promoted from the position of superinten-

dent to that of general superintendent.

We are sorry that the mistake occurred.

At the time we go to press there are

very persistent rumors that Mr. E. B.

Thomas, president of the Erie, is going to

become chairman of a board managing

the lines controlled by the Drexel-Morgan

syndicate. No official action has yet been

taken, but we should not be surprised if

the change takes place. Mr. Underwood,

of the Baltimore & Ohio, is spoken of as

Mr. Thomas' successor, and Mr. Gannon,

of the Southern, as Mr. Underbill's suc-

cessor on the Baltimore & Ohio.

Mr. R. E. Janney has been appointed

representative of the Sargent Company
and the Railway Appliances Company in

New York and the East and South. Mr.

Janney will have his office at No. 1314

Havemeyer Building, Cortlandt street.

New York city, and will sell the well-

known specialties of the Sargent Company,

namely, open-hearth cast-steel knuckles

and locking parts of couplers for repairs,

and also a line of cast-steel tools, such as

car-repair and machinists' hammers,

wrenches, coal picks, etc., and for the

Railway Appliances Company, the Gilman-

Brown emergency knuckle, the O'Brien

coupler and the Sargent coupling device.

Mr. Samuel Higgins has left the Le-

high Valley to become superintendent of

motive power of the Union Pacific at

Omaha, Neb. Mr. Higgins, who is a col-

lege graduate, entered the services of the

Erie Railroad in 1881 as machinist ap-

prentice. He rose through the mechanical

department to be assistant superintendent

of motive power, and in 1894 went to the

Lehigh Valley as superintendent of mo-

tive power. When Mr. Higgins went to

the Lehigh Valley, every division was run

independently, the master mechanics in

several cases striving to design machinery

as much unlike the others as they knew

how. Mr. Higgins reorganized the me-

chanical department, and it is now running

very smoothly, and great savings in cost

of maintenance of machinery have re-

sulted.

Nearly all railroad men will be sur-

prised to learn that Mr. Jos. H. McCon-

nell, superintendent of motive power and

machinery of the Union Pacific, has re-

signed. Mr. McConnell has been regarded

as one of the very ablest superintendents

of motive power in the country, and he

has been prominent in the councils of the

Master Car Builders' and Master Me-

chanics' Associations. We do not know

of anyone who combined great executive

ability with that of the wonderful grasp of

details possessed by Mr. McConnell. Since

he became superintendent of motive power

of the Union Pacific, ten years ago, he has

been offered quite a number of excellent

positions, but preferred to remain with

the road which he had been connected

with in various positions for about twenty

years. We do not believe that Mr. Mc-
Connell will have to wait long before ob-

taining a position worthy of his ability.

Mr. H. D. Taylor has been appointed

superintendent of motive power of the

Lehigh Valley, with headquarters at South

Bethlehem, Pa. Mr. Taylor is a compara-

tively young man and has risen rapidly to

his present position. It seems only a few

years ago since we knew him as being

connected with the Yale & Towne Manu-

facturing Company. Then he went to be

mechanical engineer for the Cooke Loco-

motive Works, which he left to become

engineer of tests of the Erie Railroad.

Then he went to be engineer of tests of

the Lehigh Valley, and advanced first to

mechanical engineer and then to master

mechanic. He left the Lehigh Valley to

become assistant superintendent of the

Calumet & Hecla Mining Company, which

in turn he leaves to become superinten-

dent of motive power of the Lehigh Val-

ley. He is a young man of remarkable

energy, and we have no doubt but what

he will make a success in his new posi-

tion.

Mr. Max Nathan, of injector fame, is

one of the most charitable men in New
York. He not only gives liberally from

his own means, but is an earnest worker

on behalf of the Associated Hospitals. An
incident of Mr. Nathan's v,'ork is thus re-

lated by a reporter of the New York

Tribune: "A few days ago," Mr. Nathan

said, "I called on George G. W. McMur-
try, president of the American Sheet Steel

Company. Having been a resident of

Pittsburgh until a couple of years ago, I

had never before called on him, and so had

first to explain the objects and methods of

work of the association. He listened at-

tentively, scanned the list, which con-

tained perhaps a dozen subscriptions of

$100 each, put down the name of his com-

pany for $100. and then added a personal

subscription for a like amount. Then,

asking me to excuse him and allow him to

take the list, he disappeared, asking me to

wait for a few moments. After he had

been gone for about a half-hour I began

to get decidedly uncomfortable, and, I

must confess, a trifle angry also, as I was

a pretty busy man, and could not well

spare the time he was taking. Before I

had reached the point where my anger

would have displayed itself in an unpleas-

ant fashion, however, Mr. McMurtry re-

turned with a smile on his face, and handed

me six checks, each for $100. This was

the business that had been detaining him

so long, and it was for this pleasant addi-

tion to the funds he had kept me waiting.

My anger vanished before this wholly un-

expected and most welcome surprise, and

I felt so ashamed of myself for my im-

patience and inward anger that I don't

mind confessing that there were tears in

my eyes when I took the checks and left

the office, with the fund several hundred
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dollars better ofi than I ever dared dream

it would be as the result of my visit. It is

only one of the experiences we occasion-

ally meet with that show that even if cor-

porations have no souls, some of their

managers are certainly possessed of them."

Alltree Cut-off Adjuster.

The increa>ed weight of trains has

necessarily developed heavier and more

powerful locomotives, at the same time

the facilities for handling the heavier loco-

motives have not exactly kept pace with

for some time past and has proven equal

to all the demands of heavy and fast ser-

vice. This adjuster is easily applied to

any type of locomotive. The main quad-

rant is usually carried by the fork A
pivoted upon the hub of the reverse lever

or carried by supporting guides attached

to the running board. Through the link

B the quadrant is adjustably connected to

the arm C on the rocker-shaft D, to the

opposite end of which the cut-off lever £
is firmly secured. The adjuster quadrant

F is graduated so that practically one

rant into its normal or original position,

and does not in the slightest sense inter-

fere with the ordinary operations. It is

found, too, that the device affords a most

excellent means for detecting either dry

eccentrics or valves, simply by unlatching

the cut-off lever and holding it with the

hand for an instant ; any slight derange-

ment will be instantly detected.

In a run of 40 miles, the engineer ad-

justed the point of cut-off on a locomo-

tive equipped with the Allfree Cut-oflf

Adjuster twenty-five times, with excel-

ALLFREE CUT-OFF ADJUSTER.

the increase in size. Much of the time

lost in movmg trains over the road could

be saved by providing the engineer with

an easy method for adjusting the point of

cut-off to more adequately meet the vary-

ing demands upon the locomotive. There-

fore the Allfree Cut-off Adjuster has been

developed to meet this necessity.

The cut shown herewith illustrates the

simplicity, effectiveness and durability of

the device, and by which the engineer has

easy control over the cut-off, and enables

him to change the point of cut-off with

absolute safety.

This adjuster has been in successful

operation on one of the prominent lines

notch equals one-fifth of one notch of the

main quadrant, and the operation is so

simple that the engineer will familiarize

himself with it in a few minutes. He pro-

ceeds precisely as he would if it was not

in use, except that in starting his train he

simply hooks up his reverse lever approxi-

mately in its running position, then he

gives all minor adjustments with the cut-

off lever which gives to the main reverse

lever a movement of from one-fifth of one

notch to 4 or more inches, usually cover-

ing a range of from 4 to 16 inches of

steam.

In switching the cut-off lever may be

left on center, which brings the main quad-

lent effect in maintaining a uniform even

speed of his train.
,

This adjuster is manufactured and sold

by the Locomotive Appliance Company,

1504 Fisher Building, Chicago, 111.

The United States Metallic Packing

Company, Philadelphia, have issued an-

other of their catalogue series called

"Packings for Marine and Stationary En-

gines." It is a little booklet of sixteen

pages, which seems to tell just about what

one wants to know about packing. Illus-

trated by fine half-tones, it gives a good

idea of just how they are applied in differ-

ent cases. They are sent on request.
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Andrew Carnegie.

Several years ago, in connection with

one of his benevolent actions, Mr. Andrew
Carnegie expressed the startling sentiment

that it was a crime for a man to die rich.

His idea was that those who accumulated

great fortunes should spend the greater

part of the money during their lifetime

for the benefit of mankind. In withdraw-

ing from active bus ness, in connection

with his vast interests, the great steel

maker has demonstrated that his determin-

ation not to die rich !? sincere. Within

one week intimation was given that Mr.

Carnegie had offered over $10,000,000 for

benevolent purposes. Four million dollars

have been given to establish a pension and

aid fund in connection with the Carnegie

industries, and $1,000,000 for supporting

the libraries already established connected

with the different Carnegie works. Two
or three days after that generous announce-

ment was made, intimation was given that

Mr. Carnegie had offered $5,200,000 for

library purposes in New York city.

Writing in connection with the pension

ANDREW CARNEGIE.

fund, among other things, Mr. Carnegie

said:

"Your president and myself have been

conferring for some time past as to the

possibility of introducing a pension and

beneficial system to which employes con-

tribute, resembling that so admirably estab-

lished by the Pennsylvania and Baltimore

& Ohio Railroads. We find it a difficult

problem to adjust to a manufacturing con-

cern, but should it be solved hereafter, the

trustees have authority to make this fund

the foundation of such a system.

"Each superintendent will report to the

president such cases in his department as

he thinks worthy of aid from the fund, and

the president will in turn report to the di-

rectors with his recommendation for ac-

tion. A report, to be made at the end of

each year, giving account of the fund and

of its distribution, shall be published in

two papers in Pittsburgh, and copies posted

freely at the several works, that every em-

ploye may know what is being done. Pub-

licity in this manner will, I am sure, have

a beneficial effect.

"I make this first use of surplus wealth

upon retiring from business as an acknowl-

edgement of the deep debt which I owe

to the workmen who have contributed so

greatly to my success. I hope the cordial

relations which exist between employers

and employed throughout all the Carnegie

Company works may never be disturbed

—

both employers and employed remember-

ing what I said in my last speech to the

men at Homestead : 'Labor, capital and

business ability are three legs of a three-

legged stool. Neither is first, neither is

second, neither third. There is no pre-

cedence, all being equally necessary. He
who would sow discord among the three

is an enemy of all.'
"

The majority of our readers are per-

haps not aware that Mr. Carnegie had

considerable railroad experience before go-

ing into the steel business. A Scotch lad

with little schooling, he was for about a

year in charge of a stationary engine and

boiler in a cellar in Allegheny, Pa. Then

he rose to be a telegraph office messenger.

In spare minutes between the carrying of

messages he learned telegraphy, and was

advanced to the position of operator. He
had an idea that what was worth doing

was worth doing well, and under this spur

to success he became one of the most ex-

pert operators on this continent. That and

other habits commended him to the atten-

tion of Mr. Scott, president of the Penn-

sylvania Railroad, and he became secre-

tary to that railroad magnate. While in

that position he was asked to examine the

model of a Woodruff sleeping car, and he

was so struck with it that he directed Mr.

Scott's attention to the invention, with the

result that the Pennsylvania Railroad

Company adopted the sleeping car. and

Mr. Carnegie was able to purchase some

of the company's stock on favorable

terms, which became the basis of his for-

tune. He rose to be superintendent of the

Western division of the Pennsylvania

railroad, and might now be president of

that company, had no better fortune been

achieved.

Mr. Carnegie has warm sympathies for

the toiling classes from which he sprung,

and delights to talk of his early struggles.

He is the kind of man who would rise to

the top, no matter what line of occupation

he began in. While desiring to b.e helpful

to others, he has no sympathy for those

who are unwilling to help themselves. He
is very hospitable, having many friends

visiting at his home, especially in the

Highlands of Scotland, and he is a de-

lightful and amusing host. We are in-

debted to Success for the use of the por-

trait of Mr. Carnegie.

Air Brakes.

The Robert Aitchison Perforated Metal

Company, of Chicago, are having an ex-

cellent run of business. They have re-

cently made shipments to Kentucky, Wis-

consin, Utah, Nebraska and many other

States. Shipments cover material for rail-

roads, agricultural implements, breweries

and other industries. Among recent in-

quiries are some from Australia, Germany

and the West Indies.

We are told by those who

ought to know that the prop-

er working of an air brake

depends very much upon

proper lubrication. We are

told that oil should be used

sparingly in air end of pump.

We are told that Dixon's

finely powdered flake graph-

ite No. 635 is better than oil

for air end of pumps and for

valves, as it does not gum or

collect dirt. We don't know

the difference between the

" rotary valve " of an air

brake and the "triples, " but

engineers tell us that Dixons

No. 635 graphite "is the stuff"

for both, and they wouldn't

be without it. There was

some good reading about lu-

bricating air brakes in Rail-

way AND Locomotive Engin-

eering for March. It will

pay you to read it. Sample

No. 635 free.

Joseph Dixon Crucible Co.

JERSEY CITY, N. J.
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THE BEST BOOKS FOR

RAILROAD MEN
Combustion of Coal

and the Prevention of Smoke—A Catechism for

all interested in Fuel Economy and the Suppression of

Smoke. Bv William M. Barr, M. E. Nearlv 350
pages ; Ss engravings. Price. $1.50.
Every Railroad man should have this book.

It contains over 800 questions with their answers.

Air= Brake Catechism.
Twelfth edition. Greatly Enlarged by Five New Chap-
ters. A complete sludv of the Air-Brake equipment. Up
to date. By Robert H. Blackall. Price, $1.50

Contains over 1000 Questions with their Answers.
Completely Illustrated with Engravings.
This Book has been endorsed and used by Aii^Brake

Instructors and Examiners on nearly every Railroad in

the United States.

Locomotive Catechism.
By Robert Grimshaw. Elgbteenth Edition.—Now
<ootainuig over 300 IllastratioDs aod T%velve Large
Folding Plates. There ire i,6oo Qoestions with Com-
plete Answers. Written in plain language and free from
tnathematics. The Standard Book on the Locomo-
tive. Nearlv 450 pages. Bonnd in Extra Maroon
Cloth, Gilt. Price, $2.00.

iS^A Special CtrcaUrof these Books Sent on Reqaest.
^^Any of these Books Prepaid to any Address on

Receipt of Prtce. .
~

AGENTS WANTED <or the above books.
Write for Agents' terms and further particulars.
Our catalogue of other practical books sent free
-on application.

Norman W. Henley & Co., Publishers,

132 Nassau St., NEW YORK. N.Y.

It Doesn't Pay
To wear poor over-
elolhes. They don't fit

—

are uncomfortable.
They rip and wear out

too quick.

Just remember that

It's the button that
means quality, fit and
satisfaction. Made by
Union Hands by a

Brotherhood man. Ask
your dealer for them.

H. 5. PETERS,
DOVER, N. J.

Doings at the Schenectady Locomotive

Works.

Could the most optimistic doubter but

glance into one of our leading locomotive

works to-day he would be convinced that

prosperity is with us. So numerous are

the orders for new locomotives that all

builders are behind with their work, and

delivery is delayed from a few days to a

month.

A visit to the Schenectady Locomotive

Works will reveal a wonderfully busy

shop. The small army of draftsmen bend

all day long over their drawing boards, or

flit noiselessly about the large, light draw-

ing room. All the shops, from the foun-

dry to paint shop, swarm with busy work-

men. Every man, from the highest officer

down, is busy in the mammoth machine

of which he is a part.

In the erecting shop in various stages

of completion stand four of the most re-

cently designed, swift, heavy New York

Central passenger engines. The sloping

front and back firebox sheets attract one

who is accustomed to the old, straight

form. But there is a certain business

look about this form of boiler, with its

large grate area and heating surface, that

quickly commends it to the observer and

forces into the background of less utility

the slim-waisted, narrow fireboxed boiler

of familiar type. To see over the top of

the huge, spidery driving wheels of cast

steel, a six-foot man must step up on the

first rung of a nearby ladder. Cast steel

has so largely entered into the structure

of this locomotive that cast iron is con-

spicuously absent. The old, hea\'y cast-

iron foot-board and cab-brackets have giv-

en way to ribbed, light cast-steel parts.

So it is with many other usual cast-iron

parts, until it must dawn on even the

most casual observer that unusual effort

has been made to reduce the dead weight

of the engine and make every pound count

in increased power. This is the Northwest-

ern type of engine which, with specially

arranged air cylinders, can transfer the

weight from the trailing wheels to the

drivers when starting, thereby giving

utreater and needed tractive force. When
he train has gotten fairly up to speed and

tractive force is subordinate to piston ac-

ivity, the air is released from the special

cylinders, and the weight reverts normally

to the trailing wheels. But there is one

blur on this magnificent machine. She

lacks the high-speed brake, but will prob-

ably get it.

The ^op is full of interesting features.

The most commonplace-looking engine on

the erecting floor is the Minneapolis &
St. Louis ten-wheel passenger engine with

its piston valves, extension piston rods

and brake cylinders removed from the fire-

box. The big Lackawanna eight-wheel

passenger engine, of the 900 type, with

87.5 feet of grate surface, one of the largest

of any locomotive ever built, stands high

and haughty. Looking up from the pit

into this immense firebox, one instinctively

compares it with the room of a house in

which could be placed a bed, wash stand,

clothes closet and a couple of chairs.

The biggest surprise, however, is yet in

store and is sprung on one as he passes

alongside a low, stockily built engine and

stands on the track in front of her. From

this point of view it looks into a 3S-inch

low-pressure cylinder of a compound en-

gine, which has a piston valve on a high-

pressure cylinder and a balanced "D" slide

valve on the low pressure. This is a me-

dium low-wheeled 36-inch stroke Consoli-

dation engine which will bark its way up

one of the Rocky Mountain or Sierra

Nevada grades on the Southern Pacific.

These novel features fix themselves in

one's mind as he strolls about the shop,

and, with the swarms of men moving har-

moniously hither and thither in the per-

formance of their special individual work,

explains why we lead in locomotive con-

struction and why we can build better

locomotives cheaper and pay higher wages

to our mechanics than any foreign com-

petitors can. Intelligence in all depart-

ments and a strenuous progressiveness is

the key to it all. N.

Central Railroad Club Meeting.

The March meeting of the Central Rail-

road Club was called to order at 10 A. M.,

March 8th, in the parlors of the Iroquois

Hotel, Buffalo. N. Y., by President Geo.

W. West. Thirteen new names were of-

fered for membership. The fourteenth

name was solicited and promptly found

to break the hoodoo of the unlucky num-

ber.

Secretary Vogt read the usual routine

matter, and the meeting quickly settled

down to substantial business, where it was

skillfully held to the end by the president.

The discussion of the unfinished subject

on "Maintenance of Air Brakes" was re-

sumed. Mr. Canfield was called upon to

open the discussion. He presented blue-

prints of maintenance plants and tabular

data showing the status of the work at

present attained On the Delaware. Lacka-

wanna & Western Railway. He also stat-

ed in a general way what his line was do-

ing to perfect the maintenance of air

brakes. One of his very interesting and

significant statements was to the effect

that the plan adopted to reach each car

every year, had resulted in nearly all of

his twenty thousand cars having had their

air brakes cleaned and oiled in the past

year.

Mr. Langon, general air-brake inspector

of the Lackawanna, followed with a more

detailed description of the existing meth-

ods adopted by his line to reclaim unused

brakes and to insure their future main-

tenance. His remarks were pointed, con-

cise and forceful. He attributed the suc-

cess of his efforts to riding on engines

down the heavy grades, where he gave ob-

ject lessons in brake handling and to the



l82 RAILWAY AND LOCOMOTIVE ENGINEERING April, 1901.

excellent support given him by Mr. Can-

field and other superior officers. Mr.
Langon spoke with the earnestness and

freedom of one who knew his subject

thoroughly and had his work well in hand.

To the inquiry of Mr. McKenzie as to

how water gained entrance to the train

pipe, where it froze and caused much an-

noyance and trouble in winter time, Mr.

Nellis spoke at some length and gave as

the cause the passage of heated air to the

train pipe, where it cooled and deposited

its moisture. This, he explained, was due

to hot pumps, insufficient main-reservoir

capacity and indifferently arranged pipe

connections to the main reservoir, which did

not give a circulation to the air to extract

its moisture before passing it to the train

pipe. He also deplored the practice of

allowing hose to drag, and the consequent

accumulation of snow, dirt and moisture
in the train pipe with attendant troubles.

Mr. Hutchins stated that the causes of

the present troubles were old, had been
exploited by the air-brake manufacturers
and the Air-Brake Association in widely
circulated literature, and that failure of

the railroad people to read the same care-

fully had permitted a realization of the

troubles prophesied. Other speakers ma-
terially added to the discussion.

After disposing of the proposed changes
in the rules of interchange and changing
the time of meeting to two o'clock, the

second Tuesday of each month, except
June, the meeting adjourned.

Preventing Waste of Oil.

At a recent meeting of the Western
Railway Club, Mr, G. W. Rhodes gave a
most edifying talk on oil-saving. He said

:

"Some years ago I thought, in so far as
the road with which I was connected was
concerned, that we had gotten the oil

question in passenger-car equipment and
freight-car equipment pretty nearly to

what was as low as we ought to go, or
ought to expect on a railroad. Some of

you may recollect that there was quite a

discussion on the subject of oil economy
and oil use at the Alexandria Bay con-
vention in 1895, At that time we showed
that on the Burlington road our oil had
been costing a great deal ; that is to say, it

had been costing, in 1885, to lubricate

freight cars, about 13 cents per thousand
miles. About that time some representa-

tives of the Galena Oil Company made a

proposition to our railroad that they would
supply us an oil, and that they would re-

duce the cost of our oiling 10 per cent.

The contract was made with them, and
the first year, if I recollect correctly, was
in 1891, and while the oil had been costing

us 13 cents, when we started in with the

new higher-priced oil the result was 14

cents, an increase in place of a decrease.

Instead of being disturbed or dismayed
over this result, the people with whom we
made the contract set themselves to work
to make a reduction, and they worked so

vigorously that by the year 1894 the fig-

ures were reduced to 73^ cents per thou-

sand miles.

"At the convention of 1895 I gave these

figures to the association, and compli-

mented the oil company for what they had

accomplished by their careful and per-

sistent efforts in following up their par-

ticular line of work, I recollect very well

the comments of my friend, Mr, Barr, at

some figures that I put on the blackboard.

He said that while he admired Mr,
Rhodes' figures very much, he wished it

put on record that when the Burlington

road started their economical administration

of oil. that at all points on the Milwaukee
road where they came in contact with the

Burlington, they found that the Mil-

waukee oil doubled and trebled. (Laugh-
ter.) I will not give the explanation I

gave to Mr. Barr. But I want to put this

statement in early in the game, so that I

will forestall any statement that some gen-

tlemen may wish to make later."

"A recent freight wreck on the Balti-

more & Ohio demonstrates beyond a

shadow of a doubt the superiority of the

new steel cars over the wooden equip-

ment which they are rapidly replacing.

The train was made up of several steel

cars, between which were at least half a

dozen box cars of the ancient wooden
type. The force of the coliision threw the

wooden cars into the air, like so many
sticks, while the steel cars remained in-

tact. Trainmen say that when the steel

cars come into general use, destructive

freight wrecks will be a thing of the past.

On numerous occasions it has been shown
that the metal cars seldom leave the track

in case of a collision, and in the majority

of cases they suffer little damage. In the

matter of durability, the trainmen say the

steel car is far superior to the old-style

wooden equipment, and while they are

more expensive to manufacture, the dif-

ference in price is saved in the matter of

repair work." The steel cars referred to

were designed and built by the Pressed

Steel Car Company, of Pittsburgh, Pa.

"The Taylor Gas Producer" is the name
of a well-prepared illustrated catalogue

issued by R. D. Wood & Co., Philadelphia,

Pa. It relates to the manufacture of gas

fuel, and constitutes a sort of hand-book

for the apparatus required in producing

gas and the supplying of information re-

lating to the subject. The pamphlet also

contains illustrations of different kinds of

hydraulic machinery, also centrifugal

pumps and other tools made by R. D.

Wood & Co. Those interested in these

appliances can obtain the pamphlet from
the company, and they will find it very

useful for reference.

The Book of the Century

!

The Locomotive

llp=to=Date.

736 6x9 inch pages.
380 Illustrations.

Bound in fine cloth, $2.50.

Sent prepaid on receipt of price.

41,000 COPIES SOLD FIRST
YEAR.

The Joseph Dixon Crucible Company,
of Jersey City, are sending out a novelty

in the form of an eraser. It is a very

convenient thing, and a sample will be

sent to anyone on reques'..

AGENTS WANTED.
Send for Large Descriptive Cir-
cular, Terms, and names of
men in your city who have a
copy of the book.

Griffin & Winters,
Dept. R.,

171 La Salle St., CHICAGO, ILL, U.S.A.

FOREIGN REPRESENTATIVES:
England—Locomotive Publishing Co., Ltd., 102a, Char-

ing Cross Road, London, W. C
France—Chas. M. Muciinick, Cotnpagnie de Five*

Lillie, a Fives Lillie (Nord;.
Germany—W. H. Kulil, 73 Jagerstr., Berlin W.
India—P. J. Wright, D. H, Ry.. Tindharia.
New Zealand—David Hood, Victoria St,, Hawen,.

Taranaki.

The Twentieth

Century

Master Mechanic
Won't use solid mandrels.

Cost too much, take up too

much room and don't give

satisraction

Nicholson

Expanding Mandrels

Take everything from I to 7
inch holes. Take up little

room—always ready and
you can buy four sets for

the cost of one of the solid

kind

Are You Using Them ?

Catalogue tells you
more about them.

W. H. Nicholson & Co.,

Wilkesbarre, Pa.
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THE BEST INFORMATION
ON BOILERMAKING

is to be found in the bound volume of

LoLOMoTivK Engineering for 1S98.

We've a few more left at $2.00 each.
Don't wait too long.

ANGUS SINCLAIR CO.,
9S LIBERTY ST.. NEW YORK.

np 1 vrw fkt\ Best Yorkshire

1 A ILUK STAY-BOLT IRON

PISTON RODS AND AXLES.

Used by the Leading Railroads.

R. Mushet's rric"
STEELS.

New Pressure Oil Cup.

The main features of this cup are that

the glass body is under no pressure and

that when pressure is shut ofT for any rea-

son it can be used as an ordinary cup.

The difficuhy of packing a glass body

under pressure as well as the possibility

of breakage are both avoided in this con-

struction.

Feeding under pressure the upper han-

dle C is down, as shown, cutting off all con-

nection with the glass body. The oil then

passes from a connection at A through the

These Goods are the Standard of Exceileace

Sole Representatives In tlie United States

B. M. JONES & CO.
No. 81 Milk St., BOSTON.
No. 143 Liberty St., NEW YORK.

WAREHOUSE AT EAST BOSTON.

If you can get an abrasive

wheel that does twice the

work of the wheel you
have been using

—

If, in addition, the new
wheel does its work in

half the time of the old

one

—

And then, on top of that,

does cleaner, better work,

it ought to be a money-
saving proposition, don't

you think, even though
the new wheel does cost

a bit more in the first

place ?

Let us send you the Carborundum
Catalogue.

The
Carborundum Co.,

Niagara Falls, N. Y.

anything of this nature. The plant at

Mason City has been visited by quite a

few railroad officials of other roads, and
all are very much pleased with the ar-

rangement."

A number of weeks ago Mr. E. W. T.

Richmond, gas engineer and manufacturer

in England, visited the United States to

study our practice in gas engineering, and
several articles descriptive of what he saw
were published in the London Journal of

Gas Lighting, etc. In the issue of Feb-

ruary 5th, he mentions especially the

Pintsch car lighting, and he says : "During
my frequent night railway journeys I had

ample opportunity to judge of the effect

of this system of lighting the cars, and I

am enabled, by the courtesy of the com-
pany, to give an illustration, showing its

use in the luxuriously appointed cars of

the American lines. There is a warmth
and richness about the light which cannot

be approached by the electric light, be-

sides being infinitely better for the eyes

to read by. The management of several

American railroads have applied the

Pintsch gas range to the dining buffet

cars, and it has proved a no mean factor in

the making of contented travelers by sup-

plying hot and satisfying meals."

NEW PRESSURE OIL CUP.

valve controlled by handle F and down
through sight feed.

For using the cup without pressure, the

auxiliary is used, being filled at B and

feed regulated by C. It is made by the

Lunkenheimer Company, Cincinnati, Ohio.

In a recent publication the B. F. Stur-

tevant Company, of Boston, Mass., de-

scribed its method of heating and ventil-

ating the largest roundhouse in the world

—that of the Chicago & North Western

Railway Company, at Clinton, Iowa. Re-

garding a similar arrangement in the

roundhouse of the same road at Mason

City, Iowa, the master mechanic writes

that "the engine-house at Mason City is

heated the same as the one at Clinton, and

we are very much pleased with the ar-

rangement. While this has been a very

open winter, still on two or three occa-

sions the thermometer has registered 12

below, and at no time have we found it

necessary to run the engine at its full

capacity. Engines coming from the road,

covered with ice and snow, are quickly

thawed and inside of one hour are ready

for service. As a rule, in this country,

during the winter season, where engine-

houses are heated with steam, it is im-

possible to see 10 feet ahead of you. At

no time during the winter have we noticed

Messrs. R. D. Wood & Co., Philadel-

phia, have issued a g x 12 catalog showing

their hydraulic tools. Among them are

valves for heavy pressures, shears for

beams or other heavy structural work,

punches of various types and sizes, flang-

ing machines, presses for various classes

of work, portable crank-pin presses, rivet-

ers of all sizes and forms, cranes and other

devices for economical handling or pro-

duction of material. Particular attention

should be given to their new automatic

quick-acting punch, their universal I-beam

shear with intensifier and the "Lightning:"

hole punch. There is also a page of hy-

draulic memoranda, which is particularly

useful to those interested in this class of

machinery.

At the regular monthly meeting of the

Northwest Railway Club, in Minneapolis,

Mr. Burch's paper on "Electric Traction

for Heavy Railway Service" was thor-

oughly discussed and continued for the

next meeting. Mr. Jas. Casey, air-brake

inspector of the Soo Line, read a paper on

"Lubrication of Locomotive Valves and

Cylinders," and a paper on "The Prin-

ciples of the Dynamo" was read by Prof.

G\X>. D. Shepardson, of the University of

Minnesota. Discussion was also held on

Mr. Casey's paper. The occasion was

marked by an unusually large attendance.

The Buffalo Forge Company have is-

sued four neat little pamphlets as follows:

Engine. Down Draft Forges, Mechanical

Induced Draft and Mechanical Forced

Draft. They are fully illustrated and of

interest to mechanical men.
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QUESTIONS ANSWERED.
Correspondents wishing to have ques-

tions answered in these columns should
send in their names and addresses, not for
publication, butfor evidence 0/ good faith.
We throw all anonymous letters into the

waste basket.

(23) J. S., Saginaw, Mich., asks:

Which is the more powerful engine—an

18 X 30 or a 19 X 26, 200 pounds steam

each, everything else equal. A.—The 19 x

26. The increase in piston area increases

the power of the locomotive more than the

increase in stroke.

(24) G. J. C, CoUingwood, Ohio,

writes:

Would it be safe to put water into a

boiler when water is below water line or

below check? Some claim it is safe, but

I claim it is not. A.—There would be no

danger in injecting water into a hot boiler.

(25) A. P. P., New York, writes:

Suppose an engine running 50 miles per

hour is accidentally hooked up a notch or

two behind the center, her valves being

accurately set, what would be the result?

A.—If steam was being used, she would

work against herself. If steam was not

being used, she would hold back against

the train, maybe skidding her wheels after

a while, and possibly not.

(26) M. C. D., Pueblo, Col., writes:

With an ordinary six-wheel connected

engine, I am backing down a 4-per-cent.

grade with light engine, and she is in the

forward motion. Now, if the reach-rod

broke off so that I had no use of it, if I

open the throttle to stop the engine, will

she fly into the back motion or remain in

forward motion? I say she will go into

the back motion. My friend, an engineer,

said she will not. Who is right? A.

—

You are right.

(27) J. W. P., Seattle, Wash., asks;

Should the collar on the stem that goes

through the throttle valve press the valve

on its seat when the throttle lever is shut

off in the cab, or should there be a space

between collar and top of valve, and let

the steam hold valve on its seat ? A.—The
valve should not be rigidly fastened to the

stem, but should be attached sufficiently

loose to insure the valve seating squarely.

The pressure to hold the valve to its seat

should come from the throttle lever in the

cab.

(28) I. F. Wallace, Minneapolis. Minn..

writes

:

I see the Schenectady Locomotive

Works are building some cross-compound

engines with piston valves on high-pres-

sure side and "D" valve on low-pressure

side. What is the reason for this? Why
not have piston valves on both sides? A.^
Because the "D" valve has the reputation

of remaining steam tight. A little leakage

of the piston valve on the high-pressure

side is of little consequence, because it it

utilized in the low-pressure cylinder.

(29) J. S., Saginaw, Mich., writes

:

We have an engine in shop, 4-foot

wheel. She v/ill soon be out with a cast-

iron band, 3 inches thick, on each wheel,

then a 3I/2 tire over that one. Do you

think that it will materially affect her, on

account of putting the periphery farther

from center of counterbalance? A.—No.

The additional weight, being distributed

equally around the periphery, will resolve

itself into a system of neutralized forces.

The counterbalance of a driving wheel is

related only to the parts connected to the

pin, and is affected by them only.

(30) N. O. R., Baltimore, Md., writes:

At what point is weight of engine car-

ried when springs and equalizer are in

good condition ; also, where is the weight

when blocked up over the front driving

box? A.—In the first case, the weight is

proportionately distributed over all the

wheels included in the system of equaliza-

tion. In the second case, the weight in-

tended for the first driver is (more or less,

according to care in blocking) resting

rigidly on the box, and the remainder of

the equalizing system is functionating as

usual, providing the forward end of the

equalizing bar has been blocked or fast-

ened.

(31) S. N. D., McGonigle, Ohio, writes:

I. To what extent does modern locomo-

tive building tend to the abolition of "link

motion"? What builders, if any, are re-

placing the link by other device? A.— i.

None at this side of the Atlantic. 2. Is

there any other radical departure from

firebox construction other than the Van-

derbilt corrugated tube? A.—2. Merely

the tendency to widen the firebox, as in the

.Atlantic type of locomotive. 3. Please

state extent of construction of single-rail

suspended car railway and other facts of

interest relating to this new form of pro-

pulsion. A.—3. We do not know of any

railways of this character.

(32) A. P. P., New York, writes:

If, while making 40 miles per hour, a

locomotive is reversed in the face of dan-

ger, and her cylinder cocks opened and

the throttle also opened, would it be pos-

sible to make the drivers turn backward

while the locomotive was going at said

speed. A.—Yes, and that is what she

would likely do. In the early days before

air brakes were used if reversing was

necessary, the engineer would place re-

verse lever in the back motion until the

drivers were slipping or revolving back-

ward, then throw the lever in the forward

motion until the drivers started to revolve

forward again, and then reverse the sec-

ond or third time.

{TjT,') a. P. P., New York, writes:

I. What is the maximum grade allowed

on railroads in this country? A.— i. Two-
per-cent. (116 feet to the mile) grades are

the maximum usually sought by the engi-

neering corps in laying out a railroad;

but frequently a much steeper grade is ab-

solutely unavoidable, and as high as 4-per-

cent, grades of considerable length are

found on the Pacific and far Western

J^
"NJEW AND SECOND-HAND ^

^ RAILWAY EQUIPMENT. J

FITZ-HUGH &C0.
..RAILWAY EQUIPMENT..

LOCOMOTIVES—r„".;Vi:S}'il'le?Ji?;."'

CARS, FREIGHT, PASSENGER
AND BUSINESS.

South Side Elevated Railway Enelnes.
Brooklyn Elevated Railway Enginea.

30 Tons. Small Drivers. Short Wheel Base.

Excellent condition.

onadnock BIdE., CHICAGO.
lAI Broadwav, NEW YORK.

LOCOMOTIVES
CARS

The Valve

Saves Repairs.

Any mechanic will tell

you that a pneumatic
hammer that would stay

in order would be a good
thing, as one does the

VYork of four men.
But in most hamnners

the valves are weak

—

the hammer is up for

repairs most of the time.

The valve in our Pneu-
matic Hammers works
in the same direction

with the piston, and the

blov*/, instead of jarring

it from its seat, only seats

it more firmly. It will

not get out of order.

Send for a hammer on trial

or write for Catalogue.

PHILADELPHIA PNEUMATIC
TOOL CO.,

Philadelphia. New York. Pittsburgh.
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For 15 Years
Practical railroad men
have been reading and
studying

Locomotive Engine Running

and Management An^us^^^mcair.

It has helped hun-

dreds to secnre better

positions—it will help

von as well.

Thoroughly revised and bi ought up-tM-

•date in ever>- particular. Cloth, $2.00.

i^ Moran Flexible

Steam=tleating

Connection, All Metal. . . .

E&PECIAUY APPLICABLE BETWEEN

ENSIWE AND TENDER.

GRAN FLEXIBLE STEAM JOINT CO., Inc.

N: i4« Third Street. Louisville, Ky.

road?. 2. What grade would the Union

Pacific Railroad's consolidations (of

which No. 1621, shown in your February

Issue, is an example) be capable of climb-

ing with forty loaded so.ooo-pound capa-

city cars? A.—2. Local conditions are so

controlling and varying that actual test

would have to be made to procure reliable

data.

American Locomotive

Sander Company,

Propt

Leach, Shbre
Houston, "S

13th & Willow Sts.. Philadelphia, Pa.

d Manufacturers

SANDERS.
' and Cu

CHICAGO LOCO.
GAB
SISAT.

i!(>t'c;ii -
iMi>iN<;
m.vim: SMooiii. ^82.00

PERSONAL.
Mr. John Lloyd has been appointed

master mechanic of the Texas Southern at

Marshall, Tex.

ilr. H. W. Thornton has been appoint-

ed superintendent of the Marietta division

of the Pennsylvania at Cambridge, Ohio,

succeeding Mr. L. Ohiinger.

Mr. L. Ohiinger, superintendent of the

Marietta division of the Pennsylvania, has

been transferred to the Richmond division

at Richmond. Ind.. vice Mr. J. S. ^lay,

lesigned.

Mr. \Vm. Lander has been appointed

assistant master mechanic gf the Arkansas

and Missouri divisions of the St. Louis

Southwestern at Pine Bluff, Ark., succeed-

ing Mr. C. J. Langston, promoted.

Mr. J. L. Greatsinger, for the last ten

year< president of the Duluth & Iron

Range, has left the frigid Northwest to

Itecome president of the Brooklyn Rapid

Transit Railway, in place of Mr. Rossiter.

Mr, Greatsinger got a great reception from

tlie reporter? of New York and Brooklyn

wlien he visited the street car headquar-

ters towards the end of the month. They
were particularly anxious to get a picture

if him, and he was assailed on all sides

by kodaks, but managed to allude the snap-

shots. In reply to a question. Would he

make any changes here? he said: "I do

not think so. As I have already said, I

am from the West, a most beautiful sec-

tion of the West, where the climate is al-

ways lovely and the surroundings char-

ming. I have an idea that all of my friends

iiut there are so well satisfied with their

positions that none of them will want to

change to come here." Mr. Greatsinger is

a good deal of a joker, but there was con-

?iderable good sense in the remarks he

made on the making of changes. Mr.

• ireatsinger began work on the Erie Rail-

road as fireman in 1869. Since that time

he has been machinist, engineer, train-

master, roadmaster, station agent, master

mechanic, superintendent and then presi-

dent. There was no element of good luck

in his success in life. He is a man of

<trong personality and worked his way up-

wards through force of merit.

e cr shsp«. S«Dd c&^h. aXal* §i7s, gi\

Haooard & Mareus»on Co
41'' Soullv Canal St., Chleagt

Recording Devices.

.\t the last meeting of the Sand House
Committee, which is a limited and select

gathering of railroad men in the train and

locomotive service that discuss the meth-

ods of railroad management that they do

not like, the "Dutch clock" came up for a

fair share of the denunciation.

Boyer speed-recorders have lately been

placed on some of the engines, and all

kinds of troubles were predicted on ac-

count of their use. The speakers referred

to the times when they were in use on the

cabooses, and told with great glee how
they were doctored to make the record

show up right; for if the record shewed

that a train ran faster than the speed al-

lowed— 12 to 18 miles an l.our—both engi-

neer and train crew were laid off. That

was before the superintendent began to

hustle the trains over the road; and in

these modern days the recorder is used

to show where the train runs slower than

the standard speed, where stops are made

for switching or meeting trains, and the

rate of speed at or about the time of acci-

dents and derailments. Of course the com-

mittee was sure that a truthful report of

a train's progress would seriously inter-

fere with their work.

One of the firemen, who came from

Europe, told them that all the engines

over there had Boyers on them and the

records were looked after. He was at

once voted out of order and not up to

date, because what did he know about the

United States anyhow?
The air-brake recording gage met with

more favor with the trainmen, as it was a

"give-away on the spasmodic engineer," as

one of them put it. Spasmodic is a good

word for the engineer who thinks it neces-

sary to upset the caboose stove at a water-

tank stop, and runs by half the stations

and fetches up with a "dynamite stop" be-

cause he overcharges the train pipe. The

recorder would keep tab on such stops

:

you can't tell those fellows anything about

it any other way.

One of the members, who was familiar

with stationary plants, told of the boiler-

pressure recorder that kept tab on a fire-

man's work, and thought it would be a

good thing on a freight locomotive to

punch up the fireman who let his fire burn

down and stayed on the seat so long the

head shack could not take any comfort.

The firemen roused up and said they

could stand it if it would show how far

down on the quadrant the reverse lever

was and when the injector was stopped

and started.

That brought it up against the engineer

members of the committee. One of the

old-timers, who sighed as he thought of

the good old times when the engineer's

verbal statement was the whole thing and

his opinion as to what took place settled

many disputes, told his views : "The last

style of Dutch clocks is all right. There

is one on the engine I run. When I make

a nice, even run it shows it. and it shows

all the stops and slow-ups. If it would

only show just how long a time each crew

holds a train at a station doing work, it

would suit me better.

"I hated it when it was used twenty

years ago. Then it was used to protect

the pets and put the fellows who did not

'stand in' into a hole. Nowad^'s they are
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in sucli a hurry to get the trains over the

road that they keep count of the slow-ups

and stops; that puts the dispatchers, agents

and trainmen into the hole. Then it shows

up what poor time is made with an over-

loaded engine; but they don't give any

time to hunt that up.

"As to the air-brake recorder, that

rather got me at first, till I watched the

recorder making one of the charts ; that

put me on to a whole lot of pointers about

the air in the train pipe."

Of course, as soon as some member
proves that the committee is wrong, it

adjourns at once. To-day's meeting was
no exception.

Heavy Traffic on the Reading.

So heavy is the present coal traffic of

the Reading, and so short of power is that

line, that passenger engines and crews,

which customarily are idle Sundays, are

now being drafted into Sunday work to

assist in relieving the congested condition

of tratfic.

The Safety Car Heating & Lighting

Company, of New York, have issued a

most elaborate catalogue showing all the

details of their heating and lighting equip-

ment. The illustrations give an excellent

idea of the appliances used in heating and

lighting cars, and will be a great conven-

ience to men in charge of that work and

to those who have to build cars. All the

details of parts are plainly illustrated,

numbered and lettered, zo that the cata-

logue will supply an excellent reference

in ordering goods. This catalogue ought

to be in every foreman's office and in the

hands of every draftsman who has any-

thing to do with the designing of passen-

ger cars. We believe that that class of

people can secure a copy of the catalogue

by applying to the Safety Car Heating &
Lighting Company. i6o Broadway, New
York.

The Baltimore & Ohio Railroad Com-
pany have published a very neat and at-

tractive illustrated pamphlet relating to

the Imperial Train of the famous Royal

Blue Line running between New York,

Philadelphia, Baltimore and Washington.
There are very artistic illustrations of the

inside of the cars of these luxurious trains

and also pictures of places seen during the

run. People interested in luxurious travel

can obtain the pamphlet on applying to

the passenger department of the Baltimore

& Ohio Railroad, Baltimore.

The Pressed Steel Car Company, of

Pittsburgh, Pa., are establishing a new
record so far as their daily output is con-

cerned. During the week ending March
i6th the company built and shipped 636
freight cars, a daily average of 106 cars.

The shipments consisted of 467 hopper

cars and 169 box cars.

The London, Brighton & South Coast

Railway, of England, like many other rail-

road companies, employ spotters or detect-

ives to nose into the doings of their em-

ployes. This company had one detective

who was known as the "Klondyke" and

seemed all the time to be knifing some

of the employes. Lately this "Klondyke"

was convicted to nine months' imprison-

ment for petty thieving and the manage-

ment displayed the good sense to send

for the men who had been discharged on

his reports and reinstate them in their

positions.

American capitalists are largely inter-

ested in the construction of the Guayaquil

& Quito Railway in Ecuador, which is to

be about 300 miles long. More than 65

miles of this line have already been built.

Persons interested in this project say that

within the next two years about $4,000,000

will be expended in this country in the

purchase of rolling stock and supplies.

Eighteen locomotives, to cost $146,000,

have already been ordered by the Ecuador

Company from the Baldwin Locomotive

Works.

Dr. Toshi Suzuki, mining geologist of

the Government Imperial Steel Works,

Japan, was a recent and interested visitor

to the International Correspondence

Schools. Dr. Suzuki is an educated Jap-

anese gentleman, who has been visiting

in the interests of the mining department

of the Imperial Steel Works at Tokio sev-

eral European countries and the United

States. He returns to Japan with a fund

of valuable practical information, which

will be used in the development and work-

ing of the mines under his control.

The Richmond Locomotive Works have

received an order for three six-wlieeled

connecting switching locomotives for the

Plant System of Railways. The engines

have cylinders 18x26, driving wheels 50

inches diameter, and 11 feet wheel-base.

The engines weigh 108,000 potmds in

working order. The boiler pressure is 180

pounds per square inch.

Many railroad companies in Great Brit-

ain give their employes tickets at a very

low rate, something like one cent a mile.

On some lines this privilege is extended

to superannuated employes. Some of the

railway companies give the same privilege

to employes of other lines that they ex-

tend to their own.

The New York office of the Interna-

tional Correspondence Schools, Scranton,

Pa., has been moved to larger quarters at

7 West Twenty-second street. The rooms
were fitted up after designs by W. Scott-

Collins, principal of the School of Archi-

tecture.

I PATENTS. I

Patents.
GEO. P. WHITTLESEY,

lOM t TRUST BUILDING, WASHINGTON, D. C
Terms Reasonable. Pamphlet Sent.

PATENT:
• novel idea or design. lb
le onl^ way to control it

and make it pay. Send postal
to Stbbbins & Wright, Me-

chanical Experts and Attorneys, Station G, Box 333,
Washin^on, D. C, for full information. They Becur&
rood patents and protect the whole Inventloo.

'•Hawkins' Educational Works"
(6 ToU., price $11.00), on Stationary, Sti-art mn6
Electrical Engineering, will be sold to the patrau of

Uus jvunul, 00 easy momthly paymenti. Sead for tcnu,,

THEO. AUDEL & CO., Pul>Ii<;hcr8,.

63 Fifth Aveoue. NEW YOPK CITV.

THE McCORD BOX
KEEPS OUT THE DUST.

SEE HOW THE LID FITS.
McCord & Company,

CHICAGO. NEW YORK.
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Sipe's Japan Oils

MANUFACTURED BY

JAMES B. SIPE & CO.,

400 Federal Street,

Allegheny, = Pa.

BERRY
BROTHERS

MANUFACTURERS
OF

RAILWAY
VARNISHES
NEW YORK.BOSTOH
BALTIMORE.PHILA-
DELPHIA.CHICAGO
CINCINNATLSTLOUIS
SAN FRANCISCO. <^

MCrOkY Af/D MA/N OFF/C£

•DETROIT-

Preparing for the Pan-American.

Railroads entering, and even approach-

ins, Buffalo are arranging schedules for

trains to carry visitors to the Pan-Amer-
ican Exposition in that city this summer.
Even the electric street car lines running

between Buffalo and Niagara Falls are

.idding heavily to their equipment, expect-

ing a great increase in summer travel.

In considering the introduction of a

special engine for driving the fan of a

lieating apparatus in connection vt-ith the

Blower system of ventilation and heating,

ii should be clearly realized that a certain

amount of steam being required for sup-

ply to the heater, the passage of that

steam through the engine on its way to

the heater entails very little loss in its

heating power—so little, in fact, that the

.ictual expense of driving the fan may be

disregarded and the steam-engine cylinder

may be looked upon as merely an enlarge-

ment of the steam pipe. Evidently this

feature of this system has its influence

on the relative cost of driving the fan by

engine or by electric motor, for in the

employment of the latter there is no in-

cidental return whereby the cost of power
is reduced.

The Atlantic type of engine has invaded

Michigan at last, the Pere Marquette Rail-

road having purchased six of them from
the Brooks Locomotive Works, similar to

the ones built for the Burlington, Cedar
Rapids & Northern Railroad about six

months ago. These engines are 18x26-
incli cylinders, 72-inch drivers (outside

tire), carry 220 pounds of steam, and have

the wide firebox extending out over the

trailing wheels. They will handle the fast

passenger trains, and burn soft coal. When
tliey go in service we will speak of them
further.

A. O. Norton, of 167 Oliver street, Bos-

ton, has issued a very neat illustrated

pamphlet showing the different styles of

his ball-bearing jacks. People interested

in jacks will find this pamphlet a very

convenient reference. It will be sent on

request.

Readers of the Locomotive Magazine
arc always sure of fine illustrations. Mr.

F. Moore, the publisher, is particularly

fortunate both in his selection and the

quality of the cuts. It isn't a case of "all

picture," either, for the reading is inter-

esting and valuable.

The American Steel and Wire Com-
pany hgve issued a List of Products which

are sure to prove valuable to those who
use any material which they manufacture.

This is such a varied line that nearly

every mechanic will find something that

he uses every day.

Cheap at Any Price.

Representative Henry C. Smith is op-

posed to railroad postal cars which cost

$3,000 to build and $2,000 a year to main-

tain. It is like spending 75 cents to have a

25-cent coat cleaned and pressed.

"It reminds me," said Mr. Smith, "of

the lawyer who said to the judge, 'It costs

me $6,000 a year to live.' 'Well,' said the

judge. 'I wouldn't pay it; it ain't worth

it.'
"

—

Washington Post.

A genius from Missouri has patented a

turntable which is certainly novel. The
rails in the central portion rise, so as to

form an incline from both directions. As
the engine runs on, these are depressed,

operate a spring mechanism by means of

a ratchet and pawls, and store up energy

to turn the table. This is presumably un-

der control of the turntable man, and so-

fixed as not to operate until the proper

time. It's ingenious, but •.

The Westinghouse Electric and Manu-
facturing Company. Pittsburgh, Pa., have

published an illustrated pamphlet, showing

a variety of electric locomotives used for

mine haulage. It is prepared in the art-

istic style always found in this company's

publications. The purpose of the publica-

tion is to direct the attention of mine op-

erators to the advantages of electric haul-

age as compared with other systems. A
great variety of mine electric locomotives

are illustrated and described and consider-

able space is devoted to illustrating and
describing the details. Throughout the

pamphlet contains information that wilt

be very valuable to people in charge re-

pairing or operating this class of motor.

The latter half of the publication forms

a catalogue of the parts which are illus-

trated and numbered for convenience in

ordering. Each part has a code word
which is to be used in telegraphing. The
pamphlet can be had on application to the

Westinghouse Electric & Manufacturing

Company, Pittsburgh. Pa.

A traveling engineer who was directed

to find out why a certain engine was giv-

ing considerable trouble hrough slipping,

found the back pair of drivers were i^
inches smaller than the others. Another

engine on the same road had back drivers

Yi inch smaller than the others. Pretty

hard on side rods that condition of affairs.

Business is very active with the Dixon

Silica-Graphite paint, and that material is

growing in popularity for the protection

of metal roofs and other purposes. The big

Wanamaker store, corner of Broadway and

Fourth avenue. New YorK, had the roof

recently painted over with Dixon Silica-

Graphite paint. This paint gives a roof

the appearance of slate, and is very dur-

able. This paint gives particularly good

results in humid districts where exposed

metal corrodes rapidly.
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Centrifugal Versus Steam-Jet Blowers.

To settle the comparative efficiency of

centrifugal fan blowers versus steam-jet

blowers for the production of boiler draft,

Mr. B. R. Healey recently made some

experiments upon a standard type of ref-

use-burning furnace having 25 square feet

of grate surface. "In each furnace," so he

states in a recent paper read before the

Society of Engineers, London, "the fur-

nace was got to full heat before commenc-

ing to- record the results and every care

was taken to insure precisely similar con-

ditions for each test. The steam pipes

were well covered with hair felt, the steam

pressure was kept at 80 pounds during

•each trial, and the blast mains and blower

ing power of the furnace was as nearly as

possible the same as before, which in-

dicated the extra duty the stack has to

perform when steam generators are used.

"A fifth experiment was made with four

Korting steam-jet blowers of the same

size as the one used in the first experi-

ment. These were fixed to a sole-plate

at the top of the chimney 12 feet above

the furnace and used as exhausters. The
ash-pit doors being open, it was found that

the in-draft at the furnace doors was

only .25-inch water gage. The power of

the furnace was considerably less than in

the other experiments, although using four

times the quantity of steam. The result

was anticipated, but the experiment was

Section on A-B Section on C-D
DOUBLE INJECTOR CHECK FOR HANCOCK COMPOSITE INJECTOR.

outlets were all 9 inches in diameter, which

is the minimum for 25-foot grates.

The first experiment was with a Kort-

ing steam-jet blower, the initial nozzle

being .25 inch diameter, which gave a

pressure of .20 inch water gage. The
second experiment was with a small high-

speed engine geared direct to a Sturte-

vant centrifugal blower, and by using ex-

actly the same weight of steam the pres-

sure was increased to .60 inch. In these

two experiments the furnace gases passed

through a multitubular boiler 10 feet long

and 6 feet diameter to a stack which was
40 feet high above the grate. Two other

experiments were afterwards made with-

out the boiler and the furnace gases passed

direct to a special chimney 12 feet high

over the furnace, and it was found that

with the same blast pressure the incinerat-

raade to convince certain parties of the

folly of using steam-jets to any large ex-

tent in chimneys."

Mr. J. F. Kane, chief instructor of the

Metropolitan Street Railway Company,
New York, became a student of the Inter-

national Correspondence Schools, Fcran-

ton. Pa., over two years ago. He says

that the instruction has been invaluable to

him in his work and that many employes

of the same company who have enrolled

in the schools have been greatly benefited

by their studies.

The Buffalo Forge people have lately

published four small folders illustrating

their various draft api liances. People in-

terested in such appliances will find the

folders useful for reference.

PRACTICAL MEN'S BOOKS

Block and

Interlocking Signals
By W. H. ELLIOTT.

An exhaustive treatise on signals. Tells

what they are for, what they do, and how
they do it. Profusely illustrated. Ought
to be studied by every man in any way
connected with station signals.

Price $3.00.

The Compound

Locomotive
By FRED H. COLVIN.

A thoroughly practical book describing

and illustrating the compound mechanism
so plainly that a child would understand.

Price, $1.00.

R-MLWAV AND LuCO.MOTIVE ENGINEERING
"Book of Books" sent free on application.
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Worsdell's Express Ten-Wheel Engine

We are indebted to Mr. ^Vilson Wors-

dell, locomotive superintendent of the

North Eastern Railway Company, for the

beautiful photograph from which the an-

nexed engraving was made and for di-

mensions of his latest express passenger

ingines, designed and built by him at

Gate>head for the North Eastern Railway

Company.
The engines are ten-wheelers and were

purposely built for working the heavy

95 Liberty Street. New York. May. 1901.

hmd the tender will vary from 350 to 375

tons. From the above it will be seen that

the work these engines are required to do

is of the heaviest and fastest description.

There are gradients of 55 feet to the mile

for about 5 miles, and others ranging

from 35 to 26 feet to the mile are met with

on different parts of the line.

One of these engines was exhibited at

the Paris Exposition, and attracted much

admiring attention. The writer consid-

ered it the most handsome-looking engine

No. 5

Driving wheel

:

Diameter of driving wheels—6 feet &%
inches.

Diameter of bogie wheel—3 feet 7%
inches.

Axles—Steel.

Diameter of wheel seat

—

91/2 inches.

Diameter of bearings—9 inches.

Diameter at center—8J4 inches.

Distance between centers of bearings—

.

3 feet 10 inches.

Length of wheel seat

—

6% inches.

worsdell's express tex-wheel engine.

East Coast express passenger traffic be-

tween York and Edinburgh. The coupled

wheels are 8oJ4 inches in diameter. The

cylinders are placed outside the frames

and are 20 x 26 inches. • The barrel of the

boiler is 15 feet loH inches long and 57

inches diameter outside. The firebox is 8

feet long, with a grate area of 23 square

feet. The working pressure is 200 pounds

per square inch.

The engines are designed to work trains

equal to twenty carriages loaded, and to

run I24;/4 miles at 53 miles per hour with-

out a stop. The weight of the train be-

at Vincennes. The following are additional

leading particulars about this engine:

Piston valve, diameter—8fi inches.

Distance apart of cylinders, center to

center—6 feet 8 inches.

Lap of valve

—

1% inches.

Maximum travel of valve—4 21-32

inches.

Lead of slide valve—Js inch.

Link motion—Stephenson's.

Diameter of piston rod—4 inches.

Length of slide block— i foot 3 inches.

Length of connecting rod between cen-

ters— II feet 41/2 inches.

Length of bearings—9 inches.

Truck:

Axle—Steel.

Diameter of wheel seat—7J-2 inches

Diameter of bearings—6 inches.

Diameter at center

—

sH inches.

Length of wheel seat—7^ inches.

Length of bearings—9 inches.

Distance between centers of bearings

—

3 feet 7 inches.

Crank pins— Steel.

Driving

:

Diameter of crank pin for connecting

rods—6 inches.
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Length of bearing for connecting rods

—5 inches.

Diameter of crank pin ''for coupling

rods

—

3y2 inches.

Length of bearing for coupling rods—

5)4 inches.

Diameter of crank pin for coupling rods

—5J4 inches.

Length of bearing for coupling rods—

3

inches.

Frames—Steel.

Distance between frames—4 feet.

Thickness of frames—i inch.

Distance between bogie frames

—

2 feet 8

inches.

Thickness of bogie frames—54 i"ch.

Boiler—Steel.

Center of boiler from rail—8 feet 6^-^

inches.

Length of barrel—IS feet 10^ inches.

Diameter of boiler (outside)—4 feet 9

inches.

Thickness of plates—9-16 inch.

Tube plate—Copper.

Thickness of smokebox tube plate—

i

inch.

Pitch of rivets—2 inches.

Diameter of rivets

—

7i inch.

Firebox

:

Material—Steel.

Length outside—8 feet.

Breadth outside at bottom—3 feel 11

inches.

Depth below center line of boiler at

front end—4 feet 9 inches.

Depth below center line of boiler at

back end—3 feet 9 inches.

Thickness of front plate—>^ inch.

Thickness of back plate—Is indi.

Thickness of sides and top plate—5^

inch.

Distance of copper stays apart—4 inches.

Diameter of copper stays

—

lyi inch.

Inside firebox

:

Material—Copper.

Length at the bottom inside—7 feet 3V2

inches.

Breadth at the bottom inside—3 feet 2}4

inches.

From top of box to inside shell— I foot

4 15-16 inches.

Depth of box inside at front—5 feet 8

inches.

Depth of box inside at back—4 feet 8

inche-.

Tubes—Steel ; number, 193 ; length be-

tween tube plates, 16 feet 25^ inches;

diameter outside, 2 inches: thickness. No.

12 W. G.

Diameter of exhaust pipe nozzle—

5

inches.

Height of chimney frotn rail— 13 feet 1

inch.

Heating surface—Tubes, 1,639 square

feet; firebox, 130 square feet; total, 1,769

square feet.

Area of fire grate—23 square feet.

Weight of engine in working order

—

On bogie wheels, 15 tons 3 cwt. ; on lead-

ing wheels, 15 tons 7 cwt.; on driving

wheels, 19 tons 10 cwt. ; on trailing wheels,

17 tons 2 cwt. ; total, 67 tons 2 cwt.

Weight of tender in working order

—

On front wheels, 13 tons 4 cwt. ; on mid-

dle wheels, 12 tons 6 cwt.; on trailing

wheels, 14 tons 10 cwt. ; total, 40 tons.

The tender has the capacity for 4,729^4

gallons water and 5 tons of coal.

front of the boiler. The arrangement of

the other appliances is so plain that they

need no description.

Cab Arrangement of Plant Engines.

The annexed engravmg shows the ar-

rangement of operating appliances in the

latest locomotive purchased by the Plant

System of Railways. Mr. W. E. Symons,

Air Pump Cards.

The Railway Department of The Inter-

national Correspondence Schools of

Scranton, Pa., are giving out some cards

having a very good cut of the gjX-inch

air pump on one side, and some pertinent

questions about the operation of the pump

on the other. There are two kinds of

these cards, one showing the pump with

H.\.\DV C.\B .\KU.ANGEMEXT. I'L.\.\X bVSr.^.\l E.\L.I.N

the superintendent of motive power, has

personal knowledge of the advantages of

having every handlfe that the engineer re-

quires to operate within easy reach of his

hand. The arrangements inside this cab

are the best we have ever seen for the

convenience of the engineer, and are well

worthy of imitation. The inspirators that

are secured side by side on the boiler head

deliver the water into one pipe, which

passes through the back head and is con-

veyed by an interior pipe towards the

the valves in the steam head in proper

position for the upward stroke, the other

kind shows the pump on the down stroke,

and the question is asked : "Which way

am I going—up or down?" They form an

amusing object of study, and every man

interested in air brakes ought to have one

in his pocket.

These cards can be obtained by calling

at or writing to the office of the Railway

Department, tenth floor, Manhattan Build-

ing, Chicago, 111.
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Graphite Steel.

The Graphite Metal Company, 15 Cort-

landt street, New York, are making what

appears to us to be a new metal. They
call it graphite steel, which appears to be

a proper name, for it contains no less than

2.65 per cent, of graphitic carbon. This

large amount of graphite through the

metal gives it fine wearing qualities.

Graphite steel can be made with a tensile

strength varying from 35,000 to 70,000

pounds. It has been used successfully for

driving-wheel centers, eccentric straps,

cylinder bushings, packing rings and a

great many other parts where strength

and freedom from friction are important.

Our readers will notice several peculiar-

ities. The marine type of main rod end

with oil cup on main half and the side rod

between the third and fourth pair of wheels

are not common here. BXit it is a solid-

looking engine, which is capable of doing

a large amount of work, and will doubtless

do all that is expected of it.

A Little Railroad Arithmetic—Qrate
and Heating Surface.

Grate surface is a much-discussed ques-

tion nowadays, and it is well to know
just what it all means. Narrow fireboxes

or those between the wheels vary in

width. Some are only 34 inches while

242 tubes there are 4.71 times 242, or

1,139.82 square feet of heating surface in

the tubes. Calling the firebox heating sur-

face 172 feet—a common amount—we
have a total heating surface of 1,311.82

square feet.

Now, turning to the cylinder for a few

minutes, let us see how much sleam it

holds—for the boiler must supply this

every stroke. The cylinder is 20 inches in

diameter and 24-inch stroke, and to find

the contents or volume we first find the

area and then multiply this by the length.

Finding the area of a circle is not as

hard as it looks : Square the diameter

(multiply it by itself) and multiply it by

A Large Narrow Gage Engine.

We have been favored by Messrs. Dubs
& Co., Glasgow LocomotiveWorks, with

a photograph of one of the heaviest nar-

row-gage engines we have seen. It was
built by them for one of the roads in

Natal, and, as will be seen, has ten coupled

wheels beside a full truck, a combination

not often seen in any country. There is

also a pair of trailers under the tank.

The cylinders are 19 by 27 inches, the

grate 21.15 square feet and a total heating

surface of 1,507.71 square feet, 149 feet of

this being in the firebox.

The truck wheels are 25^2 inches and
the drivers 45 inclies. making a total wheel

base of only 30 feet 6 inches. The tank

carries 160 cubic feet of fuel and the side

tanks 1,720 gallons of water. Total weight
is 158,844 pounds and the gage only 3 feet

6 inches. Assuming a mean effective pres-

sure at the start of 120 pounds, and we
have a drawbar pull of 26,000 pounds.

L.VKGli X.VKKU\V-L..\GE ENGINE.

others are 45 inches in width. Taking a

firebo.x 40 inches wide and 102 inches

long, this gives an area of 40 times 102

or 4,080 square inches. Dividing this by

144 gives the area of 28.33 square feet.

Wide fireboxes often get up to 96 inches

in width and 112 inches long. This gives

96 times 112 or 10,752 square inches. Div-

iding by 144 gives an area of 74.66 square

feet—quite an increase over the narrow
one.

The heating surface of a boiler includes

the firebox sides and crown, the flue sheet

and the area of the tubes. A 2-inch tube has

a circumference of 2 times 3.1416, or 6.2832

inches, and for each foot of length there

are 12 times 6.2832, or 75.3984 square

inches. This is so near 75.4 that we
drop the rest for easy reckoning and call

it 75.4. With a tube 9 feet long we have

9 times 75.4, or 678.6 square inches. Div-

iding this by 144, as we did the grate, we
get 4.71 square feet for each tube. With

the constant .7854. This and 3.1416 are

used more than any other and should be

remembered.

Multiplying 20 by itself we have 20

times 20. or 400, and by .7854 this gives

314.16 square inches area of the piston.

Dividing by 144 gives 2.18 square feet,

and multiplying by 2 (the stroke being 2

feet) gives 4.36 cubic feet as the volume

of each cylinder. We could have found

the same result by multiplying 314.16 by

24 (inches of stroke) and dividing by

1728). but the first is the easiest generally,

as we deal with smaller figures.

Now we have two cylinders of 4.36 cu-

bic feet capacity, each of which must be

filled twice every revolution. With a 60-

inch wheel the engine would make 336.

^

revolutions every mile and each cylinder

would have to be filled twice every revolu-

tion. This means that 4 times 4.36, or

17.44 cubic feet of steam are used every

revolution, and at 15 miles an hour, or
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a mile in 4 minutes, it means that i.4tit 7

cubic feet of steam are used per minute

if the engine full-strokes—which of course

it never does. Cutting oflf at % stroke

it would necessitate the boiler supplying

% of this amount per minute, or 366.7 cu-

bic feet—quite a little for the boiler to

supply.

Calling the steam at 200 pounds pres-

sure, it weighs .4359 pounds per cubic

foot. Then when running even at the

low rate of 15 miles per hour the boiler

must evaporate 160 pounds of water into

steam per minute or 9.6oopounds per hour.

Allowing 7 pounds of water per pound of

coal—a high average—it will take nearly

23 pounds of coal a minute to do this.

Taking up heating surface again and

we remember that the total was 1,311.82

square feet. Then, as this must evaporate

9,600 pounds of water per hour, it means
that 7.3 pounds must be evaporated per

square foot. Of course these problems

may never come up in your examinations,

but it is well to know how they are worked
out and to see why each step is taken.

SURFACE SPEED OF BE.^RINGS.

Calling the main bearings 9 by 12 inches,

the smallest being the diameter, and let us

see what speed the bearings have at 60

miles an hour.

A 9-inch bearing is' 9 times 3.1416, or

28.2744 inches in circumference. Dividing

by 12 we find it is 2.35 feet. In other

words, the bearing surface of the axle

slides 2.35 feet in the driving box every

revolution. As there are 336.3 revolutions

per mile, this bearing slides 2.35 times

336-3- or 790.3 feet at a mile a minute.

Of course, this speed is fast for bearings,

but sometimes exceeded ; and when it is

considered that the locomotive is running

in all kinds of weather and that the heat of

the firebox is often not far away, it is a

wonder they do not heat oftener than

they do.

Truck wheels are usually 33 inches in

diameter. We can find the number of

turns they make to the mile by using our

rule of three or proportion again. The 60-

inch wheel turns 336.3 times to the mile.

The 33-inch wheel must turn much faster

than the 60-inch—nearly twice as fast,

—so we say : as 33 is to 60 so is 336.3. or

60 X 336.3

35
which gives nearly 612 turns to the mile.

The truck axle is 6 by 10, so that 6

times 3.1416 gives 18.8496 inches, or 1.57

feet to each revolution. Multiplying 612

by 1.57 gives 960.84 feet per mile as

against 790.3 feet for the driving axle.

The truck axles are away from the heat

of the firebox and get the cooling effect

of the air as well, while in most cases

the load is considerably less than on the

driving axles. But the question of bear-

ings, with the narrow, soft-metal strips

for the truck bearings, is one which isn't

easy to decide. There are some phases of

the bearing question which seem to con-

tradict each other, as has been shown in

previous issues of Railway and Locomo-
tive Engineering.

Helwig Pneumatic Motor.
The annexed cut illustrates a reversible

pneumatic motor in connection with means
shown in cut, cover raised, to rotate a

spindle in which may be fitted different

kinds of tools used in the construction of

ships, boilers, bridges, engines and other

machinery. It possesses many new feat-

ures which render it very desirable by

manufacturers of this class of work.

As will be seen, the spindle is through

•the extreme end, so it can be operated in

very close quarters. The aluminum casing

has a hinged lid, by raising which the ma-
chinery may be readily inspected and oiled.

The motor has two oscillating cylinders

made of bronze brass, taking air at both

ends, and the admission and exhaust are

controlled by the oscillation. The trun-

nions have steel ferrules to protect them

tions per minute under 100 pounds pres-

sure. The speed can be controlled by the

handle or throttle to suit requirements.

This motor is not in an experimental

stage ; it has been in actual service for

nearly two years, and has given entire

satisfaction. This motor can be used in

locomotive fireboxes to expand all the

flues in the sheet with self-feeding ex-

panders, drilling door sheets and holes in

flanges of I-beams, by setting point of

feed sleeve against one flange and the drill

in the other. It has very few parts ; is

very compact and powerful.

This motor is patented and manufac-

tured by the Helwig Manufacturing Com-
pany, St. Paul, Minnesota. U. S. A.

Another Old Invention Reported to
be New.

A Denver paper says that Richard H.

Tatlor, Jr., a bank clerk, has perfected the

first successful mechanism for operating

turntables by power. They do not seem

HELWIG REVERSIBLE AIR MOTOR.

from wear. In the main frame there are

two air chests (one on each side), one

for live air, the other for exhaust, and by

turning the handle halfway around, the

functions of these chests become reversed,

thereby reversing the motion and readily

controlling the same. By a quarter turn

of handle it stops. The air is admitted

and exhausted through the handle, which

also has an adjustable collar which can be

set so that the motor runs but one way
only. It has a detachable handle which

is used when the drill is suspended or

when used for tapping and reaming.

The largest motor of this type at pres-

ent built weighs 33 pounds and develops

about 2 horse-power under 90 pounds

pressure, consuming about 17 cubic feet of

free air per minute. The maximum speed

of the drill spindle is about 200 revolu-

in Denver to get the news very promptly

of what is going on upon railroads in the

outside world, for motors for operating,

turntables are in use all over the country.

If we are to believe the Denver paper, the

invention of the bank clerk has excited

the greatest admiration among railroad

people. It says that during the past month

many prominent railway oflficials have

visited the turntable to watch the working

of the attachment, and all have pro-

nounced it a success. Superintendent W.
A. Deuel, of the Union Pacific, and As-

sistant Superintendent H. E. Flavin,

Henry Schlacks, superintendent of ma-

chinery of the Rio Grande ; H. M. Pflager,

mechanical superintendent of the Pullman^

company, and ofiicials of other Colorado'

roads, have been among those who in-

spected its operation.
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Lloyd's Eight-Wheel Passenger Engine

Tlie annexed engr.tving shows a re-

markably striking 8-\vheel passenger en-

gine recently designed by Mr. T. S. Lloyd,

superintendent of motive power of the

Delaware. Lackawanna & Western Rail-

road, and built by the Schenectady Lo-

comotive Works. The engine was spe-

cially designed to use a very inferior grade

of anthracite coal or culm, and exception-

ally large grate area has been provided for

this purpose. The size was settled on by

Mr. Lloyd after considerable experience

and experiments in the burning of differ-

ent kinds of low-grade fuel, and the en-

gine is reported to be steaming remark-

ably well.

The weight of the engine in working

46 inches in the back. There are 280

2-inch tubes, which provide a heating

surface of 1,947.87 square feet, the firebox

provides 195.4 square feet, making a total

of 2143.27 square feet of heating surface.

The grate area is 87.67 square feet. The
tender has a capacity of 5,000 United

States gallons and carries ten tons of

coal.

Among the equipment provided for the

engine are Westinghouse-American com-

bined brakes on drivers and tender, and

for train gj^-inch pump. Johns asbestos

sectional lagging is used on boiler and

cylinders, Gold car heating apparatus.

Leach sand feeding apparatus, Gollmar

bell ringer, Hancock composite inspirator

and Jerome stuffing box packing.

highest possible standard. Mr. C. A.

Towsley is in charge of it as instructor.

There are many other schools of this

kind in connection with machine shops,

all of which are doing an important work
in the education of the future machinist,

but there are none too many. Every ap-

prentice should learn as much as he can

of mechanical drawing, for so much of

the work in a shop is built with drawings

and blueprints for a guide that it is a

necessary part of a machinist's education

to be able to read these drawings cor-

rectly.

While ability to use drawings in laying

out work does not imply ability to make the

drawings with all the details, yet a course

in the draw-ing office fits a young man

l.ACK-WV.WXA EIGHT-WHEEL FASSE.N'GEK ENGI.VE.

order is 139,000 pounds, of which 93,000

pounds rest upon the drivers. The total

wheel base is 23 feet 3 inches, of which 8

feet 6 inches is rigid wheel base. The
cylinders are 20 x 26 inches, the piston is

554 horizontal thickness, piston rod 3'/2

inches diameter, the steam ports are 18 .x

1^4 inches, the exhaust 18x3 inches. The
bridges are ijg inches diameter. The
valves are Allen-Richardson, the greatest

travel being s'A inches. They have ?,s

inch outside lap and % inch inside clear-

ance, being set with 1-16 inch lead in for-

ward gear. Driving wheels are 69 inches

diameter, the centers being of cast steel.

The driving boxes are also of cast steel.

The working parts have all generous

wearing surfaces, the main driving jour-

nals being 9x13 inches, the main crank

pin journals 6 x 6. side rod in journals 4'^

X4 inches. The engine truck journals are

614 X 12 inches. The boiler is straight and

is 61 inches diameter at the first ring.

The working steam pressure is 185 pounds

to the square inch. The firebox is 120

inches long and 100 inches wide, the

depth varying from 57 inches forward to

The Elkhart Drawing School.

.\way back in 1874 a school was started

at the Elkhart shops of the Lake Shore

& Michigan Southern Railroad for the

purpose of teaching mechanical drawing

to the apprentices, although any shop em-

ploye had the privilege of attending. At-

tendance of apprentices has always been

compulsory, except when required to work

overtime. Recently the overtime rule has

been changed and they are excused from

all other work on drawing-school night.

The school is divided into two classes,

which meet on Monday and Friday nights

of each week, beginning October ist and

closing the last of May; two-hour ses-

sions are the rule.

The number of scholars in attendance

this year is 58, of which 39 are appren-

tices.

.-Apprentices attend this school till their

wages are 18 cents per hour; this usually

makes the course three years, sometimes

four.

Master Mechanic C. W. Cross is giving

his personal attention to this matter with

a view of bringing the school up to the

for more rapid advancement, and appren-

tices should bear this in mind. If they

do not have the advantage of a school

in connection with the shop they work in,

there are other schools independent of the

shops which will teach them this art dur-

ing their leisure hours.

A very fair share of the officers in

charge of the locomotive and machinery

department have come up through the

drafting room, and this will be more the

rule in the future than in the past.

Drafting is the written language of me-

chanics and a machinist or foreman who
cannot read the language for himself and
also interpret it to others, is at a great

disadvantajre.

" What's in a Name."

The boys who fire the oil burners call

the old coal burners '"muzzle loaders."

The big compounds (twelve-wheelers)

are called "possum bellies."

Some of the Santa Fe engines running

into Mojave are called "tarantulas" and

"cotton tails."
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New Tools for Laying out Shoes and
Wedges.

BY R. T. SHEA.

At the Chicago, Burlington & Quincy

shops at West Burlington, Mr. Ed. Pierce,

one of the machinists who works on shoes

and wedges, has designed a set of tools

for this purpose that are the most ingeni-

ous of the kind that the writer has ever

seen.

While the question of doing shoe and

wedge work has been written up so often,

it would seem that the subject was thread-

bare, but I believe these tools are worthy

face of No. 2, and reaches from the top

of the frame down to any required dis-

tance, and insures a quick method of get-

ting the centers the same distance from

the top of the frame at each point.

No. 4 is similar to the ordinary tool

used for transferring the jaw face of the

driving-box to the side for getting the cen-

ter to lay out the shoes and wedges for

planing. It is different from the ordinary

tool, however, in the long blade or straight-

edge that reaches across the center of the

driving-box, so that the point marked -Y,

that is made with a prick-punch attached

Knurled

an accurate job, and is very quickly done.

No. 7-X shows details of this straight-

edge.

No. 8 is an ingenious clamp that is fast-

ened to the shoe or wedge face for hold-

ing this straight-edge No. 7 in position,

two of the=e clamps being used, one on

each side.

No. 9 is a solid slide attachment used

on straight-edge No. 7 for transferring the

center from the outside of the shoe or

wedge to the inside.

After watching the operation of these

tools for the past year, I believe they are

TOOLS FOR LAYING OUT SHOES AMD WEDGES.

of special mention. The sketches above

give the actual working sizes, so that any-

body desiring to use them can simply fol-

low these sketches. The following ex-

planation outlines in a measure the way
they are intended to be used

:

No. I is used for getting the centers be-

tween the jaws, and reaches from the

pedestal bolt on the bottom to the frame

on top.

No. 2 shows the outside face of No. i,

and the part marked X on No. 2 is the

clamp for applying a new piece of tin as

often as is necessary. This saves cutting

wooden blocks, as is usually done, to

fasten centers to.

No. 3 is used to mark the lines on the

to this tool, will be on a line with the

center in the driving-box on both sides of

the box. It will be seen at a glance that

there is quite an advantage in this tool.

No. 5 is a small tram used to transfer

the iides from the driving-box to the

shoes and wedges and takes the place of

the usual prick-punch and dividers; is

more easily set and very much quicker.

No. 6 is a tram, modeled after No. 5.

and is the long tram used in connection

with this work.

No. 7 is a straight-edge used for trans-

ferring the lines on the shoes and wedges

from the outside edge to the inside, giving

the planer man four positive points on

each shoe and wedge to set by, insuring

well worth the time and money spent in

making them, and will insure quick and
rapid work on shoes and wedges where
used.

.\ locomotive recently constructed for

mountain service in Italy is fitted with a

brick arch which is said to be an American

idea. The arch is hollow and a pipe leads

air in from the outside, which meets the

fuel gases at the apex of the arch. There

have been several patents granted in the

United States for devices of this kind, and

they worked very well when properly

looked after, but they do not appear to

have obtained favor among American rail-

way men.
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General Correspondence.

Fighting Snow in Sweden.

With the same post I to-day send you

two large photographs from Swedish win-

ter railroading, and hope that you may find

them interesting enough to put in your

v; hiable paper. Both photographs were

t; ken during the severe snowstorm that

took place in the central and southern

p.'.rts of this country the i8th of Februar\

last year. Fig. I shows a large American

style snow-plough pushed by two of the

State Railway's standard six-coupled en-

gines, the general ditnensions of which

will be found in your paper, page 468, Vol.

XIII. 1900. The first of the engines is just

taking water at Skofde. a station on the

Western main line of the State Railways.

Fig. 2 shows what happened at Backa.

on the West Coast line of the State Rail-

ways when trying to clean the track with

a plough bolted on to the front end of

the first engine. These engines are some-

what lighter than those in Fig. i.

Erik V. Sn.-\ll.

Skofde, Sweden.

iullower head was removed, and here is

w hat was the trouble : The set-screws had

worked loose and the piston packing rings

lad worked around on the piston, and

when both joints were together, steam

cciuld pass by the rings into the opposite

is a strip, about 3 mchcs long, used to

break the joints. The set-screws were

then tightened and the cylinder head put

on, and everything was in first-class order.

When engine was tried for leaky pack-

ing, the joints were broken by the rings

Blow Hard to Locate.

The writer was firing an engine, and one

day heard a blow issuing from the stack,

and, judging by the sound of the escaping

steam, he came to the conclusion that the

piston packing needed adjusting. But

when engine was placed on top quarters

on both right and left sides with throttle

wide open and cylinder cocks open, no

steam escaped from any of them with re-

verse lever in both the extreme forward

and rear notches on the quadrant : so ap-

parently the trouble was somewhere else.

The valves were then placed to cover the

ports, and throttle again opened, but still

no steam escaped from cylinder cocks.

Then it was clearly demonstrated that the

leakage did not belong to valves and pis-

ton in above-named position. As a leak;-

steam pipe will blow all the time throttle

is open, and the blow spoken of was only

noticeable at certain times, the writer

knew the trouble was not in the steam

pipes. After trying to locate the trouble

with engine in position described above,

the reverse lever was again placed in the

extreme forward notch on quadrant, and

throttle opened wide. The boiler pressure

was 140 pounds, and the train was moved

several car lengths, but no blow was

noticeable for several hours later, when it

was again noticed; the trouble seemed to

be with the packing on the left side. But.

as luck was, we were busy switching, and

did not have time to place engine on left

side to try for piston packing. So a ma-

chinist was sent for. He took oft left cyl-

inder head : the throttle was then opened

wide, and a very small amount of steam

was noticed escaping by the piston. The

FIGHTING SNOW IN SWKriF.X—THE ST.\RT.

THE FINISH.

end of cylinder, thence through stack to

atmosphere; but when the joints were

separate—that is, one joint being solid

against a solid part of ring, thus breaking

the joints—consequently no steam could

pass by packing and no blow was dis-

tinguishable from the stack.

The packing rings were turned to bring

both joints to top of piston, where there

being in different position on the piston,

and when the leak again was heard, caused

by the joints working together, the engi-

neer was too busy to stop and locate the

defect. This is why the trouble could not

be located without the aid of a machinist,

or for the man in charge to do as was

done—take off the cylinder head.

Fort Worth, Tex. A. A. Fryer.
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Packing Journal Boxes.

There is quite a wide difference of opin-

ion as to what is the best method to be

followed in packing car-journal boxes, and

in handling a large number of boxes daily,

it is rarely found that two yards of the

same railroad follow exactly the same

practice. Of course, varying conditions

enter into the question, such as the char-

acter of the country passed through,

whether sandy or a well-ballasted roadbed,

but I do not think that these varying con-

ditions justify such wide differences in

practice as are sometimes found.

On some railroads the oiling can is en-

tirely dispensed with, and bunches of oil

saturated waste placed at the sides of the

journal, but from actual observations made

of boxes treated in this manner, it has

it is a fact admitted by roads which have

experimented with cotton waste that the

best results are obtained by the use of

a good quality elastic woolen waste, as it

has been found that the cotton waste soon

loses its elasticity, becomes matted, and

packs tight in the boxes, setting away

from the journals, and heating is the

result.

The sketch, Fig. i, shows the method

followed by one large railroad in packing

journal boxes, which consists in first twist-

ing long strands of waste into a rope about

18 inches long, which is placed in the back

of the box, and the box then packed in the

usual way, finishing with a separate bunch

of waste placed in the front of the box

just level with the lower ledge of the

opening. The waste is kept well down

Fig. J

Fig. 2

,
r'^^f'^'/Zifyju/t!!' mv,-,;)

P.\CK1N0 TOURN.M. BOXES

been proven that satisfactory results are

not obtained with long-run cars, and the

waste becomes glazed next to the journal,

and practically cuts off the supply of oil.

However, this method gives fairly good

results with short-run cars when these

bunches of waste are renewed more fre-

quently.

The practice on some roads is to pack

the boxes as full of waste as it is possible

to get them, completely filling the front

of the boxes with a bunch of waste to pre-

clude the dust or any other foreign mat-

ter from the box which is likely to cause

trouble. There are quite a number of

roads which use cotton waste for packing

boxes, and while it is quite a difficult task

to convince the "cotton man" that woolen

waste gives the most satisfactory results,

on the sides, which precludes the possibil-

ity of strands of waste being drawn up

between the journal and brass, and it also

permits the condition of the waste to be

more readily noted.

The print from which this picture was

made has proven to be of incalculable

value by being neatly framed and hung

up in the oil house, as it is an incentive

for the oiler to keep the oiling cans, etc.,

in a clean and serviceable condition, and

no oiler permits his tools to become in the

condition as represented in Fig. 2, but

strives to imitate the conditions as repre-

sented in Fig. I. Such things as this pic-

ture which first appeared in Locomotive En-

gineering put before the men increase their

desire to show a good record, and if they

are occasionally told that they have made

a good showing as regards freedom from

hot journals, and on a decreased oil con-

sumption, they feel that they have a direct

interest in the matter, and strive to do

better. VVilli.^m Nollid.

Philadelphia. Pa.

Another Test for Leaky Throttle Valve

and Steam Pipes.

After reading the article in the April

number of R.\il\vay .\n0 Locomotive En-
gineering on tests for leaky throttle valves

it occurred to me that another plan with

which I have had some experience might

be of interest to your readers.

Remove the dome cap and fill the boiler

with water until the throttle valve is cov-

ered
;
fasten the throttle lever so as to hold

the valve on its seat; remove a relief

valve from a steam chest and make a pipe

connection to the air plant or air equip-

ment of another engine. An air pressure

of 80 or 90 pounds will show bubbles at

any leak in the throttle valve or dry pipe.

To test the steam pipes, it is only neces-

sary to replace the dome cap, open the

throttle and put on a hydrostatic pressure

of 90 pounds, which will show water at

any leak in the steam pipes. The steam-

chest ports should be covered in either

lest. To my mind, the above tests are

as simple and effective as any that have

come to my notice.

Providence, R. I. J. H. Maysilles.

Indications of Loose Spider.

In your issue for April, I fear that

Mr. Barrow is in error. His quotation

from "'Ready Reference" is incomplete

;

those instructions read: "Loose spiders or

short packing can be detected by a slight

blowing accompanying a sharp click while

the engine is passing centers." This means

of course both centers ; and, my dearly

beloved brethren, I must adhere, to the

words in the book, that "the sharpest

knock will occur while passing the front

center." I imbibe this idea from theory,

because the front part of the piston has

at least 7 square inches more area than

the back part. Supposing that the piston

red is 3 inches diameter, at 140 pounds

pressure you have about 1,000 pounds

more pressure on the front than back end

of the piston ; so you see, theoretically,

the sharpest knock would occur at the

front center. But, theory aside, after my
experience of over fifty-two years as ma-

chinist, runner, foreman of shops and

master mechanic, I have had several cases

of loose spiders, and Mr. Barrow's case

is the first one I have heard of where the

sharpest knock was not at the front cen-

ter. I have, however, known of many
cases when the main rod was lined too

short, and in some of those cases the

spider became loose and the sharpest

knock was at the back center.

I could have wished that Mr. Barrow

I'.ad noticed a little remark on page 4:

"If there are any defects that can be
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remedied, attend to them as soon as pos-

sible, no matter how trifling or unimport-

ant they may seem." It occurs to me,

too, that after running "about a week or

ten days" with a piston in the condition

described, the "fit" would be about over,

and the spider would be as free at one

center as the other. Now about packing

dropping into the counterbore or steam port

of a cylinder, in all of my long experience

I have never known of such a case, and I

have tested the striking points of pistons

on very many occasions, and very fre-

quently have blocked cross-heads, some-

times front and often at the back ends of

the guides ; but ne'er a ring ever got into

the counterbore for me, only when I was

trying to enter the piston into the cylinder

when the front cylinder head was off.

There must be an abnormal piston clear-

ance in a cylinder that would allow such

nonsense. S. A. Alexander.

York, Pa.

Bad Practices with Hot Boxes.

I have been watching for some time tlu-

use of the Cook Coolers and the manner

in which hot boxes are handled on the

road by trainmen, and I have come to the

conclusion that the coolers as they are

used now are more detriment to the

company than good. In the first place,

the majority of the men using them are

using them improperly, which, of course,

does more harm than good. If a box is

running hot, they let it run until the brass

is nearly all burned out. when they will

stick the cooler on, expecting it to cool

off at once, without doing any further

work, and in many cases the brass being

a skeleton one and the journal being very

very hot, the brass breaks in pieces and

the cast-iron wedge begins to cut the

journal. Also perhaps the cause of run-

ning hot is because the box is packed so

tight in the back that the oil cannot get to

the bearing at that point, and as the train-

men depend entirely on the cooler, they

do not take the trouble of removing the

packing and consequently the box contin-

ues to run hot until trouble happens.

.A.gain, in other cases, they have formed an

opinion that water is almost absolutely

necessary to run a hot box, and when
a box begins to get warm, instead of re-

moving the brass or repacking the box, if

they have no coolers, they will stuff the

packing in the back part of the box tight

enough to hold water and fill the front

part of the box with water. Of course,

the outside end of the journal is kept

cool, but the packing is so tight in the

back that the journal heats at that point

and the lining is burned off the brass, and
in most cases ends with a cut journal.

Outside of all this, when the coolers are

applied to a hot journal, if the journal is

very hot and the burning packing is not

removed and the journal given a chance

to cool off before applying the cooler, the

cold water striking the hot journal injures

it. Taking it all in all, the coolers used

as they generally are do more harm than

good, I believe, and I think better results

could be obtained in handling hot boxes if

the officials would see that the coolers are

used properly. I think the coolers are a

very good thing in case of emergency, but

their use should be only in such cases.

I. N. La Chapelle,

Car Inspector U. P. R. R.

Lawrence, Neb.

Plan for Balanced Valves.

When 1 see the trouble some roads have

with the packing strips on the backs of

balanced valves, I wonder why some one

don't try the old plan that was used on

some stationary engines a number of years

ago. I've forgotten the name of the en-

gine; seems as though it was the Wood-
ruff—but that doesn't matter.

The steam chest cover would be in-

clined on the inside and have slotted bolt

BALANCED VALVE.

holes as shown. The balance plate would

be similarly inclined so as to be horizon-

tally adjusted for wear. This plate would

cover the slotted holes.

I believe the valve would be more nearly

frictionless than many of the others—es-

pecially if they are not well taken care

of—but would of course have the disad-

vantages of a piston valve in not being able

to lift to relieve water in the cylinder.

I. B. Rich.

Honeybrook, Pa.

Coke Burning.

In an editorial in the April number of

Railway ,\nd Locomotive Engineering,

reference is made to the burning of coke

as a fuel for locomotives, which is, to

some extent, misleading. In explanation

of Mr. Desoe's experience, I will state

that his troubles and tribulations, which he

so vividly described, were the result of

using a poor quality of coke, some that

contained a large per cent, of iron, which,

during combustion, melted and formed

clinkers upon the grates, frequently aver-

aging from I to 3 inches in thickness.

In addition, there did not seem to be as

much heating power in the coke furnished

during the past winter, as formerly. In

fact several of the coke-burning engines

had to "lie down" upon the road for want

of steam; clinkers upon the grates and a

thick collection of a substance upon the

flue-sheets, which, upon being analyzed

proved to be carbon, iron and silica, so

thick at times as to almost completely stop

all draft in that direction, or any other,

being the cause.

Now I should not feel that justice had
been done to the use of coke, if it was to

be understood that Mr. Desoe's experience

was an every-day occurrence. On some
trips he had maximum steam pressure.

To someone's discredit, I don't know
whose, the coke during the past winter

has averaged of a poor quality and has

been the means of a number of engine

failures and much profanity.

Previous to September, 1900. we had
excellent results as a rule, so much so

that we enlarged the exhaust tips in a

number of coke-burning engines. Of the

twenty-six engines using coke, twenty of

them had deep fireboxes and six the shal-

low kind, the latter being "Schenectadys."

Our suburban service is of the "hustle"

variety, where they make 25 miles (4 of it

up an 80-foot grade) in i hour and 2 min-
utes and make 23 stops, and coke that

is good coke is equal to the demand and
will furnish maximum steam pressure

from start to finish.

J. W. Chamberlain,
Boston & Albany Railroad.

Boston, Mass.

Flat Spots on Tires.

Reference has been made in Railway
and Locomotive Engineering several

times of late, regarding the wearing of

flat places on tires, caused, it is alleged

by some writers, by running with a "wide-

open" throttle.

So far, I believe, no positive proof has

been advanced, only that it is their indi-

vidual opinion that such was the case. As
a matter of course, their opinions are en-

titled to much consideration if a reduction

in the number or a total elimination of

flat spots is a result of a change from the

use of a "full" to a "light" throttle. I am
aware that with a full throttle, or nearly

so. if the engineer was using good judg-

ment, the lever, in all probability, would
be hooked up into as short a cut-off as

was consistent with the amount of work
to be done, load and speed considered

;

yet, in reviewing the subject as published

from time to time in Railway and Loco-

motive Engineering, I fail to see, only

indirectly, any relation existing between

the amount of pressure in the steam chest

at short cut-off and the contact of the

tires upon the rails, that would cause

them to wear unevenly.

I have known several cases of flattened

tires (that is, those worn more under the

pins than upon any other part of their

tread) upon engines that have been habit-

ually run with a light throttle, engines

which have no lead opening in full gear

—

in fact, they were "blind" in forward mo-
tion, with a slight lead to the back-motion

eccentrics in running cut-off only.

If the discussion has not been closed

and the case settled, will some good friend

who makes the claim that running with a

full throttle makes flat places upon the
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tires, please explain just what influence

is brought to bear that causes this phe-

nomenon to happen ? In other words,

how can the power as applied against the

pistons, with a full throttle and presum-

ably a short cut-off, affect the contact be-

tween the tires and the rails under them,

to make flat spots?

Boston, Mc:;-S. T. W. CHAMBERLAIN.

We have been running freight and pas-

senger trains on a 202-mile division for

several years successfully.

Clinton, la. H. S. Bentley,

Master Mechanic.

[The joke is upon us, as the lyncher

said to the widow, when he was delegated

to report to the widow that they had

hanged the wrong man.—Ed.]

Successful Long Runs.
In reading over Mr. R. H. Sheridan's

letter on tfie above subject in your April

issue, I was reminded of a joke that was
rampant here for some time, which was
to the effect that engine No. 508 was run

from Clinton to Boone without water

—

Outwater being the name of the engineer;

evidently Mr. Sheridan has taken seriously

this joke, and has given us credit for do-

ing something very remarkable by running

Hankins' Flue Welder.

Enclosed find blueprint of a flue welder,

one of my own designing, which has been

used here for the past three years and

given universal satisfaction. Thinking,

perhaps, it will do others some good, and,

as I have no patent on it, I give it free.

The machine consists of a 2-inch steel

shaft with a head keyed on end. with a

mandrel screwed in end of shaft where

head is keyed on, and revolves from left

steam chest, broken valve yoke, broken

intermediate rod, broken link, broken link

pin, broken eccentric blades, one or both

blades or one or both eccentric straps or

cams.

The reason some enginemen take down
the main rod is because, when firing, they

had seen their engineers do so ; others, for

the reason that in their opinion it was
necessary, because they could see no way
of lubricating the cylinder; still others,

because all good authorities on locomo-

tive practice said to do so.

Some years ago, while employed in the

capacity of a fireman on one of the East-

ern lines out of Chicago, I advanced the

opinion to my engineer that I could see no

reason for taking down of main rod for

any of the above mentioned break-downs,

as we could lubricate the cylinder just as

well as if the valve was moving. The en-

1 >fo'Holei Loccmutuv i>ngxnt

H.-^NKINS FLUE WELDER.

from Clinton to Boone (202 miles) with-

out water. I wish to say that our Class

"D" engines made a good long-distance

run with the Chicago Commercial Club,

from Omaha to Chicago, last month, when
the distance, 488 miles, was covered at the

rate of 60 miles per hour, deducting stops.

Engineer Jackson, who is mentioned in

this letter, does not run on the division

between Clinton and Boone, but from
B.oone west 150 miles, on No. 9, our fast

mail, the fastest train on the North West-
ern road. Engineer Jackson is a very

short man [we remember him], but quite

nervy, and has made some excellent runs
when train has been late. On account of

his size he cannot reach the eccentrics

from the outside of engine, so he stoops

slightly to get under the frames and oils

the valve motion from inside.

to right, so as not to unscrew mandrel.

By placing foot on lever A it closes or

pulls down crank marked B, causing arms

C to spread or open and in so doing closes

rollers D, D, D, D on flue. There are

four rollers and in passing over flue the

operation is finished and the flues of uni-

form size and can be welded as fast as

heat can be raised. We heat one flue at a

time and can weld twenty-three to thirty

per hour. W. B. H.^nkins.

Mt. Vernon, O.

Why Take Down Main Rod?
Ever since the locomotive has been used

on railways the practice of enginemen has

been to take down the main rod for the

following accidents to machinery : Front

cylinder head broken, broken rocker arm.

broken valve rod inside or outside of

gincer did not take kindly to the sugges-

tion. I also advanced the same opinion

to the roundhouse foreman, with the same
result as with the engineer. Since com-
ing to this line I have demonstrated that

it was absolutely safe to leave the main
rod up and have so instructed enginemen
for the past twelve years. It saves labor

on the road and in the shop, and you can

run the engine at any speed without dan-

ger of doing damage to rails, which has

been done when engine was run at a high

rate of speed with rods off. The most

valuable feature of this method of discon-

necting is the time saved. Time is money
on a busy line ; and the main thing to

keep in mind, outside of the safety of

trains, is to get your train over the road

with as little delay as possible.

For the above mentioned accidents to
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an engine's machinery all that is neces-

sary to do is to take down broken parts,

and if engine is on center on good side,

push the valve on disabled side either for-

ward or back until steam port is wide

open, then open throttle enough to move
engine until the good side is on the upper

back eighth and ^top her. Now move
valve on disabled side until a very little

steam is seen escaping from front cylin-

der cock, clamp the valve rod, and take

out the front cylinder cock valve, open

feed on lubricator on disabled sidC) so as

to feed a little faster than the feed on

working ?ide, and engine is ready to move
at any speed. With front cylinder head

broken, push the valve ahead and open

back steam port, take out back cylinder

cdck valve, leaving front cylinder cock

valve in and closed. Opening of port need

not be any more than the thickness of a

piece of Russia iron. When running shut

off, oil may be admitted to cylinder

through oil pipe at lubricator or through

air inlet valves on steam chest.

Another nice thing about leaving the

main rod up is, if the engine should stop

on the center on working side, all that is

necessary to do is to take clamp off valve

rod on disabled side, move valve rod to

uncover steam port ; the engine can then

tic moved to a position she will start in.

If main rod was off on a modern engine

and engine stopped on center on working
side, she could not be moved with an or-

dinary pinch bar. A clamp that will give

the proper amount of port opening should

be on each engine, as it is much handier

tlian using pieces of wood instead of a

clamp, to fasten the valve.

For a Baldwin (Vauclain) compound,

leave main rod up, the same as on a sim-

ple engine; but in this case place starting

valve in simple position, taking out cylin-

der cock valve on the side of piston that

steam is admitted to, and close the other

one. With starting valve in simple or

starting position and main valve open

enough to admit a small amount of steam

to high-pressure cylinder, port on exhaust

side of high-pressure cylinder is open to

exhaust port to low-pressure cylinder.

steam by the way of the by-pass valve is

admitted to the exhaust port from high

to low-pressure cylinder, passing into low-

pressure cylinder and lubricating the

same.

On two-cylinder compounds disconnect

the same as on a simple engine and work

engine simple. The reason for working a

two-cylinder compound simple when dis-

connected on low-pressure side is to ex-

haust steam to the atmosphere from the

high-pressure cylinder, instead of ex-

hausting into receiver and steam chest of

low-pressure cylinder. When accident is

on high-pressure side, it is necessary to

work engine simple in order to get steam

direct from boiler to low-pressure cylin-

der.

It will be necessary to feed cylinder oil

to cylinders of compounds, when discon-

nected in the above manner, a little faster

than to simple engines; this owing to

larger area of cylinders.

A nice thing for enginemen to know,

especially those that operate heavy power,

is the quickest way to relieve a cramped

reach-rod caused by a broken driving

spring when lever is notched in short cut-

off. I advise enginemen, in a case of this

kind, to take pin out of front end of

reach-rod; this allows links to drop down,

and you can then run driving wheel in

on wedge and relieve cramped rod. Be-

fore taking pin out of front end of reach

rod, links should be held up and allowed

to drop easily. I have in mind a case of

cramped reach-rod, in which engineer de-

layed an important passenger train over

two hours and had train crew hauling ties

to place jack on. P. H. St.\ck.

Traveling Engineer Union Pac. Ry

off rivets, a two-inch plank is set in be-

tween the jaws of hammer in order to take

the rebound of the rivet head. (This is

not shown in photographs.) If the rivets

are tight in yoke, the blow of a 600-pound

Rivet Head Cutter.

I enclose you herewith blueprint of a

handy tool designed by our foreman black-

smith, Mr. Wm. Maxwell, for cutting off

RIVET HEAD CUTTER.

the heads of rivets in coupler yokes under

the steam hammer. This tool has been in

service here for some time, and with such

good results that I thought perhaps you

RIVET HEAD CL'TTER IX USE.

hammer will_ knock off the head and two

blows are required when rivets are loose.

We find this tool a great labor-saver and

it is far ahead of the old way of knocking

off the head with sledge and set. The tool

is made of steel. Chas. C. Richardson.

Greenville, Pa.

RIVET HEAD CUTTER IN USE.

miglit give it space in your "Shop Kink"

column. I also enclose you photographs

showing the tool in operation. In cutting

High and Low Water Level.

I noticed in the April issue, page 152, a

letter by P. C. Zinfandel, with a note by

the editor appended. In both letter and

note the terms "high level" and "medium

level" were used quite often. Perhaps my
idea of the meaning of those terms is

wrong, but I consider water in the top

gage-cock to be high level, and water in

the next highest or middle cock (speaking

of a three-cock engine) to be medium

level.

Quite a number of engineers insist on

carrying three gages of water all the time;

by and by they come to think that with

only two gages there is fear of burning

the engine

!

On the contrary, the designers have the

gage-cccks placed in such a position that

the top one will be above where they con-

sider that the water can stand with the

most economical and satisfactory results;

the next highest is slightly below this

point, and of course a safe distance above

the parts exposed directly ^o the fire; so

with water in the second cock, there can

he m fear of burning the engine, even on

heavy grades.

When a man fills his boiler up above

the top cock, he is then at a loss to know

the exact height of the water; he only

knows that it is somewhere between the

highest cock and the top of the dome.

The water-glass does not help him any.

for it does not reach up to where his

water stands. However, he has one con-
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solation—he knows that he has enough

to keep her from burning.

When the "three-cock man" gets his en-

gine from the hostler and runs her over

to the train-shed, he may perhaps find that

she has but two gages of water. So the

moment he gets coupled up and air

tested, on goes the injector to fill her up.

Then, as there is only a short time left

before starting time, he gets down to oil

up, leaving the injector open. Mean-

while the fireman commences to jolly the

fire, and by the time the engineer gets

back into the cab again she is blowing oflE

hard. Testing the water, he finds she has

three full gages ; he is satisfied, and, as

the conductor's signal may come any sec-

ond now, he closes the injector.

The engine is still popping when the

signal comes, and he opens the throttle.

Before she has covered her length, the

stack is raining water all over the boiler

and the cab. and the pistons are swim-

ming back and forth in the cylinders in an

inch or so of water. In brief, she has

primed. Everyone knows what must fol-

low—a lot of annoyance, at least; perhaps

delay, and in any case a great waste; and

all for the three gages of water. The

moral is obvious.

Armour P. Payson.

New York Cilv.

Concerning that Electric Tlieory of

Hot Boxes.

In your leading editorial of last month,

you refer to the "Electric Theory of Hot

Boxes," and, naturally, we are all atten-

tion whenever we read or hear anything

about graphite.

So far as the electric theory of friction

goes, we are not posted, but if we were

to form any opinion at all, it would be

an opinion of doubt. We are told by sci-

entific writers that if two pieces of plate-

glass, for instance, are carefully cleaned

from dust and placed one upon the other

and pressed together, they will adhere so

strongly that one may be lifted and held

in a vertical position and the other will

remain attached. In like manner pieces

of marble upon which true surfaces have

been worked with great care adhere when

pressed together. Now, glass and marble

being non-conductors, is this due to elec-

tricity or to the fact that like surfaces

"seize" each other?

So far as the part played by graphite

in preventing such seizure it must, we

think, be due entirely to its lubricating

qualities rather than to its non-conducting

qualities, as you suggest, for the very good

reason that graphite is a most excellent

conductor of electricty. You will readily

recall that graphite brushes are now very

largely used in place of copper brushes

on electric motors, and that graphite is

also used for conducting the current in the

electroplating process. You will also re-

call that the carbons used in arc-lights

have very low resistance—less than an

ohm, we believe.
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It might not be out of the way to refer

to Professor Thurston, Professor Denton,

Professor Stillman and others whose dem-

onstrations have seemed to prove that fric-

tion is the resistance of the microscopic

irregularities of surface to removal, and

that the heat engendered represents the

work done in overcoming this resistance.

It may be interesting to your readers

if we make a quotation from "Lubrication

and Lubricants." by Archbutt and Deeley

:

"Rennie has made a number of experi-

ments on the co-efficient of friction be-

tween certain metals at moderate speeds.

From the smallness of the co-efficient of

friction with light loads, it would appear

that he experimented with contaminated

surfaces. [By contaminated surfaces.

Messrs. Archbutt and Deeley mean sur-

faces that have not been completely and

thoroughly cleaned.] The following ta-

bles give us some of the results he ob-

tained :

Cast Wrought
Brass Steel Iron Iron Tin

Brass 175 .139 .141 .135 ....

Steel 139 -146 .151 189

Cast Iron 141 .151 .163 .170 .179

Wrought Iron .135 .181 .170 .160 .181

Tin 179 .181 .265

"This table shows that brass upon other

metals gives the least frictional resist-

ance, and tin upon other metals the high-

est average resistance."

Oil lubricates by filling up the inequali-

ties of the bearing surfaces with its

globules, and lifts the opposing surfaces

above the irregularities and forms of a

new surface, consisting practically of an

innumerable series of microscopic but per-

fect ball bearings, and through their inter-

vention the friction of solid bodies is ex-

changed for a fluid friction.

The disadvantages of oil lubrication are,

that in order to lift the microscopic irreg-

ularities of the bearing up, so that they

will not rub and wear against the micro-

scopic irregularities of the journal, there

must be maintained between the rubbing

parts a layer of oil sufficient to prevent

direct contact between the surfaces ; and.

to maintain such a layer, the material

must be proportionately consistent. Now.

the greater the consistency or viscosity of

an oil, the thicker will be the layer be-

tween the rubbing parts ; but, as it has

been demonstrated by all experts, in or-

der to obtain the best results, the oil

should be as fluid as possible. In other

words, experts in oil lubrication acknowl-

edge that there is a loss in lubricating

power if the oil is thick, and there is a loss

in strength if the oil is thin. There can

be no happy medium, for with increased

viscosity there is a loss in lubricity, and

with increased fluidity there is an insuf-

ficient layer maintained between the rub-

bing surfaces. Beside this, there is always

an internal friction in the oil itself, which

is always in motion, and continually being

squeezed out from the bearings.

It has been well said that oil and grease

lubricants, especially on locomotive and

railroad rolling stock, are subject not only

to the temperature changes between night

and day, but in moving from place to place

are subject to still greater variations of

temperature, and as the degree of fluidity

varies with the temperature, therefore the

friction-reducing qualities of oil and

grease lubricants will vary more or less

according to the temperature.

Many prominent engineers tell us that

the more solid a lubricant, the better the

lubrication, and it may be quite safe to

say that the satisfactory results in graph-

ite lubrication are due to the graphite fill-

ing up the microscopical irregularities of

the bearings, making a solid surface free

from the internal friction of moving oil.

and a surface unaffected by any change

the cylinder, while the casting itself

weighs finished but 870 pounds.. You will

note this has but a small amount of addi-

tional material over the ordinary cross-

brace.

You are quite familiar with the difficulty

of proper cylinder saddle bracing within

the body itself and can readily appreciate

construction on these lines.

I have given you the salient points and

think this will be of interest to your read-

ers, inasmuch as the wide-firebox engines

now being introduced have made it neces-

sary to use much heavier cylinders, adding

materially to the weight. I believe this

casting tube the proper brace.

F. F. Reeves,

Chief Draftsman Dickson Loco. Wks.
Scranton, Pa.

NEW DICKSON CYLINDER .\ND FR.AME BR.\CE.

in temperature. As graphite is soft and

yielding, there is never any danger of the

surfaces locking or "seizing."

The Joseph Dixon Crucible Co.,

Jersey City, N. J.

Cylinder and Frame Brace.

I take pleasure in sending you here-

with a print of this brace which we are

applying to a large mogul engine we' are

now building for the New York, Ontario

& Western Railway for mixed passenger

and freight service.

This brace was designed to take longi-

tudinal stresses on the cylinder saddle, all

of which have heretofore been taken care

of in the saddle itself. This construction

permits us to use a short saddle; in fact,

this saddle is nearly one foot shorter than

we are applying to engines of the same

weight and height of saddle without this

casting. By its application we effect a

saving of something like 2,000 pounds on

Relief Valves for Ports.

I noted with much interest the discus-

sion in March number of R.mlw.ay and
Locomotive Engineering, of Sand House
Committee in regard to cylinder and port

cocks, and about the day hostler getting a

roasting for spattering engines over when
taking them out of house. Now, all host-

lers, or others who have the handling of

engines after they have been at rest for a

while, have a very delicate job on their

hands, to move an engine without throw-

ing water out of stack, marring every-

thing near it, and this, too, with the cyl-

inder and port cocks in exhaust cavity

open.

Let us stop and think for a moment
where all of this water comes from—any-

where from 5 to 25 gallons, according to

size of engine and its live steam ports.

Xine-tenths of all this condensation comes

from throttle, valve into dry pipe, and

ettles or collects in lowest point, which
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15 the live steam ports, gradually filling

them up to top of valve seat, and then the

rest will run down into cylinder and out

of cylinder cocks if they are open. Any-
one can note these conditions by observ-

ing from an engine that has been stand-

ing until dead, vvhen steam chests are

taken up the live steam ports are level

full of water. Now then, when or how
are these 25 gallons of water, more or

less, going to get out of there only by the

stack route ? When engine has steam and

is ready to be moved, the throttle is

opened, forcing the water out of live

steam ports into steam chest and from

here into cylinders ; and if cylinder heads

and studs are strong enough to stand the

racket, it is then forced into exhaust pas-

sage and out the stack, with what valve

oil that happens to be on cylinder walls

and valve seats, combined with cinders,

soot, etc., to be smeared around on every-

thing within a radius of half a mile. These

25 gallons of water don't have time to

drain out of cylinder cocks after they get

there. The water is a good thing to get

rid of, and is pushed along by the steam

behind it into e.\haust passage, and there

it finds no rest and goes for stack.

There is a very simple remedy for all

this trouble, by placing port cocks where

they belong—and that is in lowest point

of live steam ports, where the water starts

to accumulate. Enclosed is a sketch of

an automatic drip valve designed by me,

which performs these functions to perfec-

-4 >. Ill irt-r

Drip Valve

tion. They cost about 25 cents each. You
will note there is a spring under the valve,

of about 6 or 8 pounds tension, holding

valve away from seat when there is no

pressure on it. These valves are placed in

live steam ports, and when engine is work-
ing steam the pressure closes them and
throttle is closed ; the spring opens them,

keeping all the condensation drained out

at all times. It is impossible to get ai.y

water out of stack under any circum-

stances with these drip valves in live

steam ports. They also act as relief valves

when engine is drifting. I would advise

all master mechanics endowed with piety

at least to equip all their engines with this,

for it will save a large amount of pro-

fanity among their wicked engineers and

firemen, besides protecting cylinder heads

and studs no\v and then.

J. F. Wallace.
Minneapolis, Miiui.

A Driviog Spring Remover.
In answer to your query in the March,

1901. number of R.'iilw.w and Locomo-
tive Engineering, in which you ask for a

device for removing driving springs with-

out resorting to the old method of block-

ing up on top of driving box, I submit the

accompanying blueprint.

The print, which I send to you with

this mail, shows the safety catch in posi-

tion (A, Fig. i) with about J4 inch be-

tween it and the frame to allow for mo-
tion of springs. In case a spring should

break while the engine is in service on the

American Locomotives Abroad.
John H. Converse, president of the

Baldwin Locomotive Works, told the

United States Industrial Commission re-

cently that from one-fourth to one-third

of the locomotives made by his company
were sent abroad on orders. "The wages
paid in this country." said Mr. Converse,

"are considerably higher than those paid

abroad, but superior mechanical advan-

tages enable us to economize on the con-

struction and to build locomotives more
rapidly than they can be built in Europe.

"The locomotives we build for export,

.1

DEVICE FOR REMOVING DRIVING SPRINGS.

road, this device will act as a stop against

the engine frame, as shown in Fig. 2, and
thus permits the engineer to continue his

run without delay. The advantage can be

readily seen. Frank T. Wilson,
Draftsman, E. & T. H. Shops.

Evaiisvilte, Ind.

Big Orders go to Pittsburgh.

The Pennsylvania Company have just

placed an order for twenty ' lass H-4 en-

gines with the Pittsburgh Locomotive
Works. This is the largest order that the

Pennsylvania Company have placed with

the local works in a number of years. The
Class H-4 is a heavy type of consolidated

freight engine which has been giving good
results on the Ft. Wayne, Cleveland &
Pittsburgh and Panhandle roads for two
years. The Pennsylvania has just award-

ed to the Baldwin Locomotive Works an

order for forty Class HC and twenty

Class FI moguls, making in all 108 new
engines ordered from the Baldwin works
this year. The Class HC will be a modi-

fication of the Class H-4 consolidated en-

gine, and will have some improvements.

The Class H-4 was the best engine for

slow heavy freight trains ever placed on

the Pennsylvania lines west of Pittsburgh.

It is said that the new Class HC engine

will be far superior to the old type.

—

Pittsbiirali Post.

however, cost us considerably more than

those that we build for the home market.

This is due to the fact that the former

have to be built here and then dismantled

for shipment to distant parts of the world.

We are also obliged frequently to send

our mechanics thousands of miles to set

up the locomotives when the various parts

reach their destinations.

"There is now in our country a tariff

on Joreign-built locomotives, but, in my
opinion, this is scarcely necessary. All

American railroad companies prefer the

type of locomotives which is built in this

country, and there is little likelihood of

foreign manufacturers attempting to sell

their locomotives here."

President Converse remarked that his

company did no credit business either

here or abroad, and that it never accepted

railroad securities in part payment for

locomotives.

The Consolidated Railway Electrical

Lighting & Equipment Company have

opened an office at Room 519, The Rook-
cry. Chicago. Col. John T Dickinson,

their general agent, is in charge.

When the boiler of a locomotive, or in

fact any kind of boiler, explodes on the

American continent everybody proceeds

to shout that the disaster was due to

shortness of water, although there is not

the remotest evidence that the heating

surfaces were not covered by all the water

necessary. When a boiler explosion oc-

curs in the British Isles the leaders of

public opinion declare that some part of

the boiler was too weak to withstand the

pressure inside. We favor the British

way of regarding this matter, because we
think if is founded upon justice; while

the American way too often means put-

ting the blame upon the men who are no

longer left to defend themselves.
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Dickson Grand Trunk Moguls.

Tlie engine here shown is one of six

mogul locomotives recently built for the

Grand Trunk Railway by the Dickson

Locomotive Works. They are remark-

able in no particular, except that of the

usual massive and liberal proportions, and
rigid inspection insisted upon by that com-
pany for all its power.

These engines are designed and built

for hard freight service, and the 62-inch

driving wheels indicate a fast schedule.

This increase in wheel diameters in pow-
erful freight engines is a noticeable de-

parture from the practice followed up

untrl comparatively recent dates and seems
to show a growing disposition on the part

of traffic officers to move freight at the

sacrifice of tractive power, even on hilly

lines.

' The half-tone illustration and descrip-

fcet ; tubes. 1.765 square feet; total, 1,951

square feet.

Grate area—33 square feet.

Driving wheels—Diameter outside, 62

inches : diameter center, 56 inches.

Driving-axle journals-

—

g'/z inches diam-

eter, 12 inches long.

Wheel base—Driving, 15 feet 8 inches;

rigid, 15 feet 8 inches; engine, 24 feet I

inch; engine and tender, 50 feet II inches.

Weight on drivers, working orxier—138,-

176 pounds.

Weight on truck—23,800 pounds.

Weight of engine, total—161,976 pounds.

Weight of engine and tender, total

—

273,976 pounds.

Tender wheels—Diameter, 32 inches.

Tender journals—Diameter and length,

5x9 inches.

Tender tank capacity—5,000 U. S. gal-

lons.

bad at the bat. One day when he was
asked where he got his training he sur-

prised them all by the statement that he
learned to play ball while he was running
a locomotive on the J., Y. & K. R. R.

His statement caused a roar of laughter,

and he was asked for an explanation.

"It's every word true, boys," was the re-

ply. "You see, the road was a single-

track line, very crooked, and we never

started out without the expectation of

having a head-end or rear-end collision,

and in this we were seldom disappointed.

Sometimes the trains would fail to make
schedule time, but the passengers knew
that they could expect to see a wreck
along the road. I got my practice jump-
ing off the engine and hustling for a corn-

field or a stone wall. Sometimes when I

got mixed up between tumbling box-cars

it was exciting work to dodge them. With

DICKSON GRAND TRUNK MOGULS.

tion of these engines give a clear idea of

their characteristics. The general dimen-
sions are

:

Cylinders—^^20x26 inches.

Boiler, type—Radial stay extension

wagon top.

Boiler—Diameter at small ring, 62

inches. ,

Boiler—Thickness of sheets, 7-16 x ^ x

f^ inch.

Boiler pressure—200 pounds.

Firebox material—Steel.

Firebox length—120 inches.

Firebox width-—40 inches.

Firebox depth—Front, 77 inches; back,

65 inches.

Firebox, thickness of sheets—Sides, 5-16

inches; back, H inch.

Crown

—

a inch ; tube sheets, yi inch.

Tubes—Number, 283; diameter, 2 inches;

length, II feet 11 inches.

Heating surface—Firebox, 186 square

There was recently a strike inaugurated

among the workmen of the repair shops

belonging to the New York Central at

Rochester. The men wanted to be paid

the same rates as were paid to the men in

the Depew shops. It appears that the rail-

road company -had been intending for

years to close up the Rochester shops, but

kept them going in consideration for many
of the men who had grown old in the ser-

vice there. When the strike came, how-
ever, the company decided to close up the

works and move into Buffalo any of the

machinery worth moving.

This was Nellis, our Air Brake Expert.

They are telling a good story about an

old baseball player, says the Pittsburgh

Post, who was a wonder to steal bases,

slide under the basemen and dodge them
when apparently cornered. He was also

noted as a great jumper, and was not so

the air full of trucks, wheels and jagged
pieces of broken sills, with once in a while

a shower of hogs or steers as a variation,

I tell you it took some great juggling to

come out with your bones intact. I used
to be able to leap from the cab, go down
the bank, jump a wire fence and get 50
yards out in a corn patch in just six sec-

onds. It was the greatest road I ever saw
for baseball players and sprinters, and
some great prize fighters learned their best

side-stepping on the line while they were

dodging car wheels, falling hogs and box
cars, as they 'scooted' to get off the com-

pany's right-of-way."

Roundhouse No. 3, Altoona, Pa., turned

10,846 engines on table and put 5,549 en-

gines out onto west-bound trains in

March. 1901. Who can beat it ? McKel-
vey did it without delays.
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The Power of Locomotives.

A question that comes to this office

almost monthly indicates that the writer

wishes to obtain an easy rule for finding

out how much of a train a locomotive will

pull under different circumstances. Since

tonnage rating began to be agitated we
find that most of these inquiries come
from railroad officials, and we always an-

swer them in some form, and generally

publish an article about it every six

months. The question is fully discussed

in Sinclair's "Locomotive Engine Run-
ning." We again return to the subject:

To figure the tractive power of a loco-

motive say of dimensions: Cylinders, 20 x
26 inches; driving wheels, diameter, 66

inches; boiler pressure 180 pounds per

square inch, square the diameter of one

cylinder in inches, multiply product by

length of stroke in inches and divide pro-

duct by diameter of driving wheels in

inches. That will give a, quotient which,

multiplied by the mean effective pressure

in the cylinders, gives the tractive force in

pounds, from which about 12 per cent,

should be deducted for internal friction.

A rule established by the Railway Master

Mechanics' Association makes 85 per cent.

of the boiler pressure the initial cylinder

pressure. With the large steam ports

coming into use we think 85 per cent, is

too low. We have found with the steam-

engine indicator the initial cylinder pres-

sure to be over 90 per cent, of the gage

pressure.

We will now figure on the dimensions

given and employ the Master Mechanics'

rule for steam pressure in cylinders : 20 X
20 (diameter of cylinders) = 400 X 26

( stroke of piston) =: 10,400 — 66 (diam-

eter of drivers) ^= 157.5 pounds per

pound mean effective pressure in cylinder.

180 (boiler pressure) X 85 =: 153 mean
cylinder pressure, according to Master

Mechanics' rule. 157.5 pounds per pound

mean effective pressure in cylinder multi-

plied by 153 mean cylinder pressure

equals 24.097.5 tractive power in pounds.

The train resistance on a good level

track is about 6 pounds per ton at 20 miles

an hour and about 12 pounds at 40 miles

an hour. The resistance for cur\'es is about

.5 pound per ton for each degree of curva-

ture. The resistance for grades is found

by multiplying the ascent of grade in feet

per mile and dividing the product by the

number of feet in a mile. The quotient

multiplied by the total weight of train, in-

cluding that of engine and tender, will

give the total resistance due to gravity.

Suppose we have a train weighing 800

pounds and a grade of 50 feet to the mile.

We take one ton in pounds for the basis

of the calculation, thus : 2,000 X 50 ^
100,000 -=- 5,280 = 19. the pounds per ton

due to gravity. To pull this train up the

grade named at 20 miles per hour would
require an engine to develop about 20.000

pounds tractive force. The engine we
have been figuring on would not be able

to pull the train at the speed named be-

cause the mean cylinder pressure would

be reduced at least to no pounds, owing

to the increased piston speed. Through
data collected from a variety of indicator

diagrams we think the engine could haul

the train up the grade at about 8 miles an

hour.

An important consideration in figuring

on what load a locomotive can haul is to

see that there is sufficient adhesion to pre-

vent slipping of the driving wheels. The
report of an important committee of the

Railway Master Mechanics' Association

intimated that a well-designed passenger

engine must have weight on the driving

wheels equal to four times the turning ef-

fort transmitted from the cylinders. 4.25

for freight and 4.5 for switching engines.

With the increasing steam ports we think

that the ratio of weight to driving power
ought not to be less than 4.5. We have

known lately of several groups of engines

that required to have their cylinders

bushed when they w-ere built at a ratio of

4 to I, and calculation of cylinder steam

pressure according to Master Mechanics'

rule.

The train resistance is materially in-

creased on rough or yielding track. The
extent of this increased resistance is not

well established, but recent experiments

indicate that it may exceed 10 per cent.

Mutual Help Between Engineer and
Fireman.

The other day some successful old engi-

neers were asked this question : "In what
one particular way can the engineer help

out his fireman the most?" The first re-

plied that there were so many ways in

which an engineer could help the fireman

that he could hardly pick out the most
important one. Another answered the

question by saying just one word, which
was, "Pumping." Still another said,

"Show him the best and surest way to

perform his duties, and then let him alone

to work out his own progress."

Very likely the first answer quoted will

be the one most generally given by engi-

neers who have been firemen themselves

;

for there are so many ways in which the

engineer can help out a fireman, both in

handling the engine and in instruction to

a beginner, that we can hardly pick out

one point as the most important. The
conditions under which the fireman does

his work call for a different kind of as-

sistance with each engine and train.

In all train movements safety comes
first, despatch next, and economy last, al-

though the economy feature gives the fire-

man and engineer the most annoyance.

With a beginner the engineer should make
a point of seeing that the meaning of the

various signals—whether they are the fixed

signals which show by their position or

color what routes are clear, the signals

given by the trainmen and watchmen, or

the whistle signals from either steam

whistles or air signals—should be clearly

understood. Once properly learned, a re-

gard for his own safety will keep these

things in the fireman's mind.

On engines where the engineer and fire-

man are separated, as' on the Wootten
boilers or with deckless engines, where

the engineer is up ahead alongside the

boiler and the fireman back on the tender,

where he cannot see any of the signals

ahead of the engine, it looks like useless

work for the fireman to look out. We are

sorry that so many take this view and do
not learn to look out ahead.

However, we will first consider the case

of an engine crew that are close enough

together on the engine, so the fireman can

in a measure do his work where the engi-

neer can see him and supervise his work.

First, there is the fire and its condition

at all times. If the fire has been allowed

to burn down in anticipation of lying at a

station, the engineer can help the fireman

by pulling out at a moderate pace till the

fresh fire gets going well, and thus hold

up the steam pressure to the maximum.
There is neither despatch nor economy in-

running the steam pressure down 'badly
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when first pulling out. If the fireman does

not know that you are going to pull out

hard and fast, tell him, so he may be

ready. Right here is where the second

an.'-wcr to our inquiry comes in strong.

If the engineer will reach for the handle

of the injector and shut it off first and

open the throttle after that to start the

train, the steam pressure will hold up bet-

ter with any kind of a fire or train, whether

light or heavy. This is because, when you

arc- pulling out of a station, he has to fire

10 supply the engine with steam, when the

draft caused by the exhaust is so severe

as to lift the fire off the grates at the mo-
ment the steam goes up the stack, and in

the intervals between the successive ex-

hausts the fire does not make much heat.

This process will pull the steam pressure

down. If to this is added the flow of

'team used by the injector and the heat

needed by the supply of water added to

the boiler, the drain on the boiler is too

great for the limited supply of heat. Then
there is the charge of fresh coal to be

heated also.

If you want to have tbe steam pressure

hold up. shut off the injector for a few

train lengths, till you get the train under

way. and then 'tart it again. Aim to fill

the boiler up with water at a time when
the fire is hottest, and then you will have

a supply of water heated, ready to flash

into 'team when working the engine hard.

Slipping the engine when there is a thin

fire is a little on the line of suicide; you

kill the fire for a time.

It is a very nice theory about pumping

a boiler, to have the water going in as

fast as it goes out—that is, work the injec-

tor only when the engines are working

steam—but it is death to economy in coal

consumption or a uniform pressure of

-team. We do not believe any poor steain-

er can be got over the road on time by

this method, and by the other method

m.'tny are got along on time.

Now, in addition to helping a skillful

fireman, there are many ways to help the

beginner. He can be helped out by a

temperate use of the engineer's authority,

not by overbearing measures. The engi-

neer who gets excited and takes the scoop

away from the fireman to show him how
for a few fires, rarely has much of an in-

fluence for good : the quiet fellows who do

not get excited have the best influence.

Show the fireman how to light and care

for a headlight, not that he may relieve

you of this work, but so that he will know
how this work is done properly. The
headlight should be cared for and lighted

by the engineer, with the exception of fill-

ing the oil reservoir—that is really the

work of the fireman.

Show him about oiling the engine, and

see that he does it right. Do not have

him oil part one time and part another

time, but have him oil the whole engine

;

and if he has time at the first stop, let him

feel the journals and boxes to know just

how they are running. This will add to

his stock of information and interest him

in the work.

It is a good plan to have the fireman

inspect the engine after a trip, not to

make the report of work needed, but so

he will learn how to do it right. Then let

the engineer inspect the engine thoroughly

and make the report on the work book.

If the fireman looks this report all over,

he can soon tell who makes the closest in-

spection.

So you think that this plan looks like

bringing a piece of heaven down on a rail-

road, do you? Well, maybe it does, but

there are lots of things like these men-

tioned above which will tend to make the

service pleasanter and safer. The engi-

neer should remember that with authority

always goes responsibility, and that he is

in a measure responsible for the railroad

education of the fireman. Although you

may be together but a few trips, yet there

is time in those few trips to do consider-

able that will help out both men. Do not

harp on the idea that showing a fireman

anything will make him get above his

business ; it should make him more cap-

able.

There arc many who can give advice

(7(/ libitum to their firemen, when what the

fireman needs is example, not advice.

Show him how to do his work right,

and prove that you are competent to do

just what you instruct. In fact, practice

just what you preach, and keep everlast-

ingly at the practicing.

ers and Suction Pipes" draws attention

to defects which cause much inconvenience

and delay to trains and are very discredit-

able to locomotive designers. The report

and the discussion thereon brought out

the fact that the huge modern engines

have no larger passage-ways for water

feeding than had the small engines of

twenty years ago. The publicity given to

this defect is already bringing forth the

remedy. We commend the volume to our

readers, and feel assured that reading or

studying its cjntents will prove interest-

ing and beneficial.

The report can be obtained from W. O.

Thompson, secretary, Elkhart, Ind., or

from this oflfice. Price, 75 cents and $1.

Traveling Engineers' Association

Report.

We have received the report of the Pro-

ceedings of the Eighth Annual Conven-

tion of the Traveling Engineers' Associa-

tion and also a circular of apology from

Secretary Thompson for the report not

having been published earlier. We find

the report such interesting reading that

the apology seems unnecessary.

The reports submitted were : "How to

Pack Boxes, and What is the Best Kind

of Waste to Use to Insure the Most Per-

fect Lubrication of the Bearings on Our
Engines" ; "The Proper Manner of Hand-
ling Air-Brake Trains on the Road"

;

"The Use of the Steam Engine Indicator

as an Aid to the Traveling Engineer to

Determine the Efficiency of the Locomo-

tive in Service, and the Benefits Derived

Therefrom"; "What Are the Best Meth-

ods to Secure Good Results in Smokeless

Firing?" "Tank Valves, Goose Necks.

Hose Strainers and Suction Pipes on New
and Old Engines."

All the reports were away above the

average, but the most attractive thing

about them were the discussions. It is

rather invidious to pick out one report

for special commendation, but we think

the report on the "Steam Engine Indi-

cator." prepared by Mr. G. W. Wildin.

deserves the highest praise. That on

"Tank Valves. Goose Necks. Hose Strain-

Steam Boiler Economy.

A treatise on the theory and practice of

fuel economy in the operation of steam

boilers. By William Kent, A. M., M. E.

John Wiley & Sons, New York. Price,

$4.00.

Those who are familiar with the con-

tents of Kent's "Mechanical Engineer's

Pocket Book" and with papers submitted

by the author to various engineering and

scientific societies, would expect that

whatever he undertook to do as an author

would be done well, and they will not be

disappointed in reading this book. There

are a great many books treating on steam

boiler economy, but most of them are

written from the standpoint of the mere
theorist, while others have been prepared

for the purpose of advertising fads and
fallacies.

Mr. Kent is peculiarly well equipped for

writing a book on steam boiler economy,

for he is a graduate of a technical col-

lege and has had a great, deal of experi-

ence in testing boilers of all kinds, and

was for years in the employ of boiler-

making companies. He has turned his

opportunities to good use, for we consider

this the most thorough, comprehensive

and accurately prepared book on steam

boilers and of the subjects connected with

steam boiler economy that we have ever

read, and we have read this book care-

fully, although it contains 45S pages, 9 x
514 inches.

The book is divided into seventeen chap-

ters, each one thoroughly exhausting the

subject on which it treats. The first one

is called "Principles and Definitions," and

it tells a great deal about heat, tempera-

ture, heat units, heat of combustion, capa-

city of boilers, efliciency of boilers, etc.

The next one. on "Fuel and Combustion"

is a very thorough treatise on the sub-

ject, and gives the reader a very good idea

of the operation and results of the com-

bustion of fuel. "Coal" comes next, which

deals very comprehensively with the dif-

ferent fuels used for steam boilers.

Tables of analyses of the principal coa'

in the United States are given, also tables

of heating value of different fuels. "Coal

Fields of the United States" constitutes
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another very valuable article, and will be

found full of interesting information.

Then comes a chapter devoted to tests of

the heating value of American and foreign

coals, which we think will settle many
controversies about the relative value of

American and foreign coals.

We do not think it desirable in this

short notice to go into particulars of all

the chapters, but we find that a great deal

of attention has been devoted to furnaces,

methods of firing, smoke-prevention and
everything that relates to getting the

maximum volume of heat out of the coal

burned in furnaces of all kinds. The effi-

ciency of heating surface is discussed in

a very intelligent fashion, and in a way
that will give much valuable information

to boiler users. A great many illustrations

are given, showing the evolution of the

steam boiler and the different forms of

boiler now in use. A chapter that will be

studied with a great deal of profit is that

on "Boiler Troubles and Boiler Users'

Complaints." This deals with poor draft,

insufficient grate surfaces, poor coal, and,

in fact, nearly all the evils that contribute

to make boilers inefficient and troublesome

to care for.

We think that every man connected

with the care of steam boilers ought to

study this book. We also think it would
be of immense advantage to railroad com-
panies if their fuel agents were required

to make themselves familiar with its con-

tents. There are numerous simple meth-

ods of analyzing coal illustrated and de-

scribed, and the sections relating to that

ought to be familiar to every purchaser of

fuel for boilers.

Locomotive Magazine for April.

The Locomotive Magazine, of London,
is a very attractive number, and contains

illustrations and descriptions of a great

variety of locomotives, new and ancient.

On the front page is an eight-wheel engine

designed by Mr. D. Drummond for the

London & South Western Railway. Ex-
cept that the cylinders are inside the

frames, the engine has a decided Amer-
ican appearance. A peculiarity about it

to us is that the sandbo.x is inside the

smokebox. It has cylinders i8j/^ x 26

inches, driving wheels 79 inches diameter,

and a straight boiler that provides 1,500

square feet of heating surface.

Another express engine shown is one
designed by Mr. H. S. Wainwright, loco-

motive superintendent of the South East-

ern & Chatham Railway, with cylinders

19 x 26 inches and driving wheels 80

inches diameter.

Then follow several pages devoted to

historical locomotives, and after that a

variety of engines illustrated by half-tone

engravings. The supplement illustrates a

converted Sharp's single. It is a curious-

looking engine, having single pair of driv-

ers and one pair of leading and trailing

wheels, the whole surmounted by a saddle

tank.

BOOK NOTICES.
"Saw Filing"' by Robert Grimshaw. Pub-

lished by Norman W. Henley & Co

:

New York. $1.00.

This is a little book for the pocket or

desk, which seems to be full of informa-

tion for those who use saws of any kind

for wood work. It is evidently based on

the author's earlier work in this line,

which has been condensed to bring it into

a more compact and usable form. In ad-

dition to saw filing it tells about different

teeth, the brazing of handsaws, speed and

horse-power required.

"Linear Perspective—Self Taught." By
Herman T. C. Kraus. C. E. Published

by Norman W. Henley & Co., New
York. $2.50.

The question of perspective drawing is

one which interests not only draftsmen,

but all mechanics who are interested in the

showing of machines or other objects on

paper. A drawing in perspective often

shows at a glance what would require con-

siderable study of the usual plan, elevation

and end view, and for sketching ideas for

blacksmiths or pattern-makers it is inval-

uable. The book in question is a large one
—iiYz by 15J/2 inches, and contains 14 full-

page plates which seem to make clear both

the principles involved and the execution

of the drawings. The text is very plain

and clearly describes each plate in detail

so that there should be little difficulty in

mastering the art if the reader will take

the time and troitble. None of these ac-

quirements come of their own accord, but

all require a certain sacrifice of both time

and effort.

Inventor's Manual.
The above is the title of a small book,

of about 100 pages, 4^/2 x 6'-j inches, pub-

lished by Norman W. Henley & Co., New
York; price, $1. The principal purpose of

the manual is to tell inventors how to

work a patent to make it pay. This infor-

mation is greatly in demand, but the book
goes further and undertakes to be a guide

to inventors in perfecting their inventions,

taking out their patents and disposing of

them. The information given is in very

compact shape, there is no ambiguity

about it and it is certainly needed. We
do not think of any personage who is so

ignorant respecting his rights and privi-

leges under the patent laws as the ordin-

ary inventor. We strongly conunend the

study of this book bv all inventors.

Biographical Directory of Railway
Officials.

One of the most useful books that we
have in this office is the "Biographical

Directory of Railway Officials of Amer-
ica," published at uncertain intervals by

the Railway Age, of Chicago. We are

very glad to receive a new edition of this

very useful book, which contains 613

double-column pages, making a concise

report of the railway career of almost

5,000 men. The publication of this direc-

tory was begun sixteen years ago, and

this latest issue has increased ay pages

and 1,225 names.

We find the book most useful for refer-

ence to officials who have changed from

one position to another. It tells in brief

form a wonderfully interesting story of

men who have risen through their own
efforts. It is the most valuable record of

men attaining success in life through per-

sistent endeavor that we know of. We
commend the book to our readers for its

educational mfluence. It ought to be in

the library of every institution connected

with railways and on the book shelves of

every ambitious railway man. The price

is $3.

First Aid to the Injured.

The above is the title of a small book

by H. Drinkwater, M. D., published by

the Macmillan Company, New York

;

price, 40 cents. It is elaborately illus-

trated, and is filled with information about

the human form divine which ought to be

possessed by every person who is liable to

meet with an accident. Its teachings ap-

ply to every walk of life, but they ought

to be particularly valuable to railroad men
and others engaged in work where acci-

dents are liable to occur at some distance

from points where the aid of surgeons

can be obtained.

Judging from the frequent circulars and

letters which we receive from the party

who furnishes the medals to those obtain-

ing awards at the Paris Exposition, he

is having a hard time to dispose of them.

The latest shows a "bargain day" sale with

the price cut about in half. Now that

bronze and silvered medals can be had for

a paltry $2.00 no one need go without.

"Business Houses, Hors Concours and

Great Prix can obtain their medals heav-

ily gilded surrounded by Palmleaves at

$10.00." We believe we are entitled to one

of these valuable awards for a small ex-

hibit of bound volumes, but the efforts

to dispose of them rather take the gilt

edge off the honor they are supposed to

confer.

A Vicious Mexican Law.
We understand that a Mexican law

passed in 1820 is construed to hold for

murder all the members of a crew of any

railroad train which by accident kills any

person, This, of course, includes tres-

passers on the track and persons who may
get off or try to get on while the train is

in motion.

We learn that at the present time fifty-

two railroad men, most of them citizens

of the United States, are in jail charged

with murder on account of the death of

persons killed while walking on the tracks,

notwithstanding the fact that such per-

sons are wholly to blame for their own
death.

We do not wonder that in such cases
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the crew at once abandon the train where

it stands and make their best time across

the line into the United States, where

they can have a chance for their Hberty.

It is not unusual to have requests for

information about the prospects for en-

gineers in Mexico; this is one of the pros-

pects facing American engineers they will

do well to heed.

A few weeks ago a very destructive ex-

plosion happened to the boiler of a loco-

motive belonging to the Lancashire &
Yorkshire Railway, of England. The en-

gine was only about one year old, and was
one of a new type recently designed by

Mr. Aspinall, the general manager of the

road, for heavy freight service. The en-

gine driver and fireman were killed, and
there i?. as usual, great conflict of opinion

about what caused the accident. The
coroner's jury gave a verdict that the ex-

plosion was caused by broken staybolts.

There does not seem to have been much
ground for this verdict, and the cause of

the accident is not liable to be cleared up
until it is investigated by the Board of

Trade officials, who go very thoroughly

into these matters in the British Isles. Of
course the allegation was made that the

explosion was due to low water, but it

was so violent that we may safely con-

clude that a great body of water was in-

side, which flashed into steam to make the

explosion unusually destructive.

Through the courtesy of Mr. George T.

Nicholson, passenger traffic manager of

the Atchison, Topeka & Santa Fe at Chi-

cago, we have received a very handsomely
illustrated book, called "Pacific Tours and
Around the World," by Trumbull White.

The book is intended as an advertisement

of the Santa Fe System, but it is the kind

of an advertisement that is likely to be

kept by those who receive it. It is not

only a handsome ornament to a drawing-

room table, but has got an exceedingly in-

teresting story about a trip around the

world. The scenes depicted are mostly in

the form of half-tones and make a story

in themselves, and show the wonderful

diversity of humanity, of scenery and of

habits one sees in making a tour around
the world. The journeys that are illus-

trated in the book are by the American

& Australian Line of steamers to Hawaii.

Samoa, Fiji. Tahiti, New Zealand, .\u5-

tralia. China. Japan, the Philippines, East

Indies, India, Egypt, the Holy Land.

.\frica, the Mediterranean, Europe, South

.\merica. etc. A remarkable feature of

the book is the number of illustrations,

every page containing at least one illus-

tration, and in many instances three or

four. We believe that people who are in-

clined to roam the world over can obtain

this book on application to Mr. Nicholson.

If you want to learn how to set valves,

send for Sinclair's "Locomotive Engine
Running."

QUESTIONS ANSWERED.
Correspondents wishing to have ques-

liotis answered in these coiutnns should
send in their names and addresses, not for
publication, but/or evidence 0/ good faith.
We throw all anonymous letters into the
waste basiet.

In our issue of April, Question No. 23,

on page 184. we regret to say, was not an-

s'wered correctly. The question put was,

"Which is the more powerful engine, an

18x30 or one 19x26, steam pressure 200

pounds, everything else being equal?"

The way to figure out this problem is,

18 X 18 X 30 -f- 60, and for the other en-

gine 19 X 19 X 26 ^ 60. It will be seen

by these figures that the 18 x 30 engine,

supposing the driving wheels to be 60

inches diameter, has 162 pounds traction

for every pound of steam in the cylinders.

The other engine has only 156.3 pounds.

(34) R- E. 'X., Cleveland, O., writes:

I should like very much to secure colored

prints of locomotives and passenger cars.

Where can they be obtained? A.—From
the Locomotive Publishing Company,
102A Charing Cross Road, London, Eng-
land.

(35) C. O. M., Buffalo, N. Y., writes:

I am desirous of obtaining a book con-

taining the formula for finding hauling

capacity of a locomotive—that is, in num-
ber of cars or tons. I have the formula

for drawbar pull, but do not know the re-

sistance per car or ton on different grades.

-A..—See editorial on "The Power of Lo-

comotives," in this issue.

(36I G. W. G., Denver, Colo., writes:

.A.re solid driving-box brasses being used

to any great extent ; if so, are they run on

iion or steel journals, and would it make
any difference as to the kind of journals

used? Do they run as well in hard and
fast service as brasses that have been

babbitted? A.—Some solid brasses are

being run, but we believe the majority of

brasses are babbitted, as they seem to give

better -atisfaction on the modern heavy

locomotive. Generally steel axles are

u^ed.

(37) C. W. G.. Seymour, Ind.. writes:

I should like to have some information

regarding blows and break-downs in a

Vauclain compound engine. For a simple

engine there are certain rules for locating

blows, but I know of no fixed rules that

apply to compound engines. We have had

compounds on our system for about three

years, and this subject is still largely a

matter of guesswork with the men. A.-

—

This is too wide a subject to attempt to

treat in this column. Send for our book
on "The Compound Locomotive," which
is very comprehensive and full.

(38) B. A., Cape Charles. Vt.. writes:

As a reader of your paper I would like

to ask you to answer the following ques-

tion through the columns of R.ailwav

AND Locomotive Engineering, which

question has caused some argument

:

When an engine's valves are set per-

fectly square, if engine stands on dead
center on right side and you move reverse

lever from extreme forward motion to ex-

treme back motion, or vice versa, will the

valve on right side move; if so, how much
and why? I claim the valve will move
and would like to have it explained to th-;

satisfaction of others. A.—The valve will

generally move slightly to the extent of

the difference in the lead opening of full

gear and at mid-gear.

(39) E. S., Skofde, Sweden, writes:

Please explain in Railway and Loco-
motive Engineering why some American
locomotive builders place the center

of the cylinder about 3 inches above

the center of tlie driving wheels. So far

as I can see. this is not theoretically right.

A.—This is generally done to keep the

cylinders away from the truck wheels.

Occasionally it is due to mistakes made by
draftsmen. We knew lately of a case

where a railroad company were having
trouble from valve stems of a certain class

of engines bending. On investigation they

found that the center of the rocker pin

was i^ inches below the center of the

valve yoke. Inquiries with the builders

about why such an arrangement was de-

signed brought forth the reply that it was
a mistake on the part of the draftsman.

(40) G. W. H., Mt. Vernon, writes:

On the engine I run is a No. 9 Nathan
lubricator, triple feed. It has been in use

since 1892. and has never given me any
trouble until two weeks ago. This is the

disease ; tell me how to cure it. You can

shut off all cocks except steam, and all

the oil will go out in the right cylinder.

The oil will go out in running 30 miles.

A.—On receiving this letter, we thought

that the lubricator had done its full meas-
ure of work, and deserved to be super-

annuated, but we sent the letter to the

Nathan Manufacturing Company, who
wrote as follows : "The editor of Rail-

way and Locomotive Engineering has

referred to us your letter addressed to

him under date of March 7th, in the mat-

ter of some trouble experienced witli one

of our locomotive sight-feed lubricators.

From your description it would appear

that, from some unknown cause, the wall

between the oil chamber proper and the

equalizing passage on the right side has

broken through, establishing an outlet for

the oil from the top direct into the de-

livery bracket on that side. A defect of

this character would sufficiently explain

the action of the cup, as described by you.

If the lubricator were in our possession,

our statement could be tested positively

by a pump test, and from the fact that the

cup has been in use for over eight years,

we are inclined to believe that it is be-

yond repair, owing to the wear and tear

occasioned from this long usage, unless

the break referred to were to be found at

a point, where it could be properly

plugged."
"
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A Mechanical Stoker for Locomotives.

An invention which promises to be one

of the most important steps in locomotive

practice for many a day is the mechanical

stoker or "iron fireman," as the boys call

it, which Mr. John Kincaid has brought

out. Mr. Kincaid was formerly an engin-

eer on the Chesapeake & Ohio road and

has been working on the idea for several

years, having built a number of experi-

mental machines to test the design and

operation and bring out weak points. The

culmination of this work is shown in the

accompanying cuts.

The hopper A is of sheet metal and

carries the two small screw conveyors

shown in the upturned position. These

impulses to the ram, which distributes

the coal alternately over the front, middle

and back part of the grate. These valves

are controlled by three cams on one of

the conveyor shafts, as can be seen. The

three small valve wheels on side of chest

D are "choke plugs" which control the

amount of steam admitted to each valve

so that each can be varied as is found

necessary.

The casting E replaces the regular fire-

door and the curved plate in front is a de-

flector which distributes the coal across

the width of the firebox.

The small door shown, covering the up-

per portion of firebox, is to allow inspec-

tion of fire and the use of the hook when

A Trip with the Kincaid Stoker.

It was my good fortune to overtake the

"371," a Richmond consolidation having

the stoker or "iron fireman" at Hinton,

W. Va., and after a few roundhouse re-

pairs we got ready for a start at IT A. M.
Central time. In the meantime I had

bought a suit of overclothes and a cap

—

tried to get our friend Peters' Brotherhood

overalls, but couldn't—and was ready to

see what the stoker would do in actual

service.

The engine was one of the class known
on the Chesapeake & Ohio road as G6,

with cylinders 22 by 28 inches, s6-inch

wheels, 71-inch boiler, 35 feet of grate (11

feet long lacking a fraction of an inch).

VIEWS UF KINCAID S AUTOMATIC STOKER FOR LOCOMOTIVES.

feed the coal forward and in front of the

ram or plunger b which lies in the trough

B. The small opening in this is for the

escape of dust and dirt accumulating be-

hind the ram. These conveyors are oper-

ated by the small engine F H under front

of hopper, througli the medium of the

ratchet shown.

The piston operating the ram lies inside

the casting C and steam frotn boiler is

connected to pipe shown in front of this.

This operates the ram and the small en-

gine which merely runs the conveyor. The
steam chest D is where the valves control-

ling the stroke of ram are located. There

are three of these to give three different

necessary. This has an outsido flange

turned up at an angle so that it is lifted

automatically by any lump of coal which

is too large to go under it, giving an al-

most unlimited range from slack to large

lumps.

The whole thing is so simple, so compact

and practical that it needs very little min-

ute description. We feel that great credit

is due to both the inventor and the manu-

facturer, who have produced a machine

which performs its work so well as we
know this does. A day spent with it in

actual operation is described elsewhere

and will, we are sure, be of interest to

every practical railroad man.

and 2,566 feet of heating surface. They

have 172,500 pounds on drivers and a.

total of 186,500 pounds in engine alone.

They are heavy, powerful machines, and

it is interesting to note that the stoker

had been transferred from a passenger

engine with a light train to one of the

heaviest engines on the road—a type

known to the boys as the "Big Liz."

Engineer Dougherty and Fireman Chart-

Ion took her in hand as soon as the

hostler left her outside the roundhouse

and backed down to a train of 45 cars and

a caboose with a load of 1,800 tons—about

all she wanted to start. The cab was
filled with interested engineers who want-



May. 1901. RAILWAY AND LOCOMOTIVE ENGINEERING 209

€d to see lier work, most of tlicm staying

on till we climbed the first grade of about

eiglit miles and broke through the Big

Bend tunnel. The train was composed

of battleships (fifty-ton steel cars), Mark
Hanna's (forty-ton wooden cars) and a

few box-cars—the nicknames being pecu-

liar to this road.

Leaving Hinton at 11.45, the "371"

tugged away and made the Big Bend tun-

nel at 12.20, 35 minutes for the run up

the 21-foot grade with a heavy train. The
stoker was working steadily away at thir-

teen strokes per minute and the steam

stood at 200 to 205 all the way up. The
curves here add to train resistance so that

the actual grade hardly gives a fair idea

of the work of the engine and the stoker.

This is a particularly bad place, as if an

engine stalls, by reason of low steam or

otherwise, the engineer and crew get

down near the ground and keep out of the

gases.

Breaking out into the open was a great

relief to all hands, and it was of course

gratifying to Mr. Kincaid and his assist-

ant. Mr. Bradford, that the stoker had

done so well.

At Half Way—the end of this stretch

of double track—we met train 85 and they

all ask how the "iron fireman" is doing

—

all are interested. Half Way is a small

flag station located just half way between

Fortress Monroe and Cincinnati.

Then come more tunnels—not bad ones,

though, and we pass Rockland, Fort

Spring and roll into Ronceverte, twenty-

five miles from Hinton. At Whitcomb
the new Green Brier branch leaves us and

pushes eighty-two miles up into the moun-
tains. We are still climbing up toward

the top of the Alleghanies now and have

a 30-foot grade to overcome for twelve

long miles. We have switched out a few

•cars so as to take the hill alone, but still

liave over 1,600 tons behind us. This

again tests the stoker's ability to make
steam and the gage holds up to 195 and

200 all the way up—in fact, exceeds the

200 mark about as often as it falls behind.

We reach the snow line—though it is the

2d of April—at White Sulphur, the well-

known summer resort, and take the tun-

nel easily. Up, up, taking water at Tuck-

ahoe, and having a hard start, we take

the signal staff off from a west-bound

train and enter the Alleghany tunnel at

the top of the mountain. We are 2,600

feet above the sea and cross from West
Virginia to Virginia in this tunnel—the

mountains divide the States. All the way

up the hill the stoker has been steadily

at work, increasing the stroke to

sixteen per minute at times, and

the steam has practically stood at the

200 mark all the way up. Those who have

fired one of these big engines know what

that means, and yet the fireman has hard-

ly sweat a drop. Of course he has had

to shovel every pound of coal burned and

into a hopper about 30 inches from the

deck, but even this is far easier than

opening the fire-door and spreading coal

over an ll-foot box.

With a stoker regularly fitted to an

engine, the fireman would have much less

work to do than on this trip. The tank

deck would be raised and the coal only

need be lifted a very short distance—say,

a foot—or it would be an easy matter

to arrange the tank so the coal would

practically feed into the hopper by gravity

or, at most, only need a little assistance.

Then came a 17-mile drift down a 60-

foot grade with both hand and air brakes

in service. Here the steam was allowed

to drop, as it was not needed until Cov-

ington, Va., was reached, and by this

time it was at the popping point, ready

to pick up three extra cars and complete

the run into the Clifton Forge.

These engines, in company with prac-

tically all of this size, are notoriously

hard on firemen, and engineers who ac-

companied us up the mountain declared

they never saw so much steam on one of

them. Engineer Dougherty, who has run

her a year, said he never before had all

the steam he wanted.

A pretty conclusive test of the stoker's

value was had on the return trip—after it

had been removed and the engine was be-

ing fired by hand by her regular fireman

—

the one who fed the stoker on the down
trip. They started with 200 pounds of

steam, but in spite of all efforts the steam

dropped to 150 pounds and neither the

engineer nor fireman seemed surprised

—said it was a usual occurrence.

One of the features of this machine,

which show that it was designed by a prac-

tical engineer, is that it can be attached

to the fire-door of any locomotive with a

firebox of the standard type in a very

short time, and requires no change in

grate. The door is simply removed, the

machine attached and connected by a 34-

inch steam pipe for operating.

Should anything happen to the machine

—and something may occur to the best

of machiner)'— it can be disconnected in

a very few minutes. In fact. Mr. Kincaid

told me of a case of this kind which

occurred to his first stoker when it was

applied to one of the fast passenger en-

gines. Some little defect made itself

known, and as a limited train isn't the

place for repairing anything of the kind,

the stoker was uncoupled, taken out of

the way and hand firing commenced, with-

out the engineer closing the throttle or

losing a second's time. This is a point

which will commend it to practical rail-

road men.

There is another point which will be

raised—namely, that of dispensing with

trained firemen. But if the firemen will stop

to think they will see that this is a false

alarm. It is a fireman's assistant, not his

rival. An iron stoker can't watch signals,

put on the left injector or take the en-

gineer's place in case of accident, but it

can give a fireman more opportunity to

do all three and make his work easier as

well as getting more work out of the

engine. Then, too, if anything happens to

a machine of this kind, no company will

risk tying up a road by trying to get

along with a cheap man instead of a fire-

man. It's a helper in every way.

That the coal was evenly distributed

is proved from the fact that the hook was

not used over three or four times in an

eighty-mile run.

How Smoke May be Burned.

In his book on "Steam Boiler Econ-

omy," Mr. William Kent clears away the

fallacy concerning combustion of gases

which is entertained to this day by many
well-informed engineers, because they

have taken without question statements

made in engineering works that did not

state facts correctly. He says:

"In imperfect combustion some of the

hydrogen, together with the carbon with

which it is combined in the coal, forming

the 'volatile matter,' may be only dis-

tilled from the coal and not burned, or the

hydrogen only in this volatile matter may

be burned, leaving the carbon, in the form

of soot or smoke, to be carried off in the

gases passing out of the furnace. All of

the products of imperfect combustion, the

carbon monoxide, the hydrocarbon gases

distilled from the coal, and the soot or

smoke, may afterwards be burned if they

are carried into a very hot chamber, where

they are brought in contact with a suffi-

cient supply of highly heated air.

"This last statement is contrary to that

made by Charles Wye Williams in his

treatise on the 'Combustion of Coal and

the Prevention of Smoke,' first printed

about sixty years ago, and copied exten-

sively by later writers, viz. : that "when

smoke is once produced in a furnace or

flue, it i> as impossible to burn it or con-

vert it to heating purposes as it would be

to convert the smoke issuing from the

llame of a candle to the purposes of heat

or light.' The error of the statement made

by Mr. Williams can be easily shown by

a simple experiment which has been made

by the author. .\ short piece of candle

was placed inside of a tall, narrow tin cyl-

inder. The deficient supply of air the

candle thus received caused it to give off

a column of black smoke. This was

caused to pass into the central-draft tube

of a 'Rochester' kerosene lamp, and as it

passed up into the flame of the lamp it

was completely burned, not a trace of

smoke being visible in the lamp chimney.

The experiment was also made with a still

larger column of smoke, produced by

burning paper under the lamp, with the

same result."

Our "Book of Books" contains the

names of books likely to interest railroad

and mechanical men. It is sent free on

application.
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Vauciain's New Compound.
The annexed engraving represents a

new type of four-cylinder compound, for

which a patent has recently been granted

to Mr. S. M. Vauclain, of the Baldwin

Locomotive Works. It will be seen that

it is a four-cylinder engine, with the high-

pressure cylinders connecting with the in-

side crank axles. The use of crank axles

has not been popular in America, because

at the time when they were much used

they were often badly made and breakage

of them was very frequent. This objec-

tion does not hold now and crank axles

are quite popular on European loco-

motives.

The arrangement of the mechanism is

easily understood from an examination of

the engravings. A peculiar form of pis-

ton valve is used, which regulates the ad-

mission of steam to both the high and low

pressure cylinders. Its design is very

easily understood by an examination of

the engraving.

raise the products for which their location

and land were best fitted. The new man-

agement appears to be following up the

same policy, and the "Industrial Depart-

ment" has, according to the New York
Sun, lately issued a circular which has

excited the mirth of some unthinking per-

sons. The circular reads

:

High Pressure
Cylinder -_L_

i^Sfir

Encouraging the Breeding of Improved
Live Stock.

Many railroad companies, especially in

the Western States, are in the habit of

helping farmers and other industries with

a view to increasing the natural produc-

CYLINDERS AND VALVES OF VAUCLAIN's NEW
FOUR-CYLINDER COMPOUND.

proving their breed of chickens. These
roosters will be loaned to parties for the

term of ninety days, which time will be

ample to get the breed of same. It is ex-

pected that parties who have the use of

said roosters, for which there will be no

charge, will see that they are well taken

care of and not allowed to be disturbed

by any otlier roosters that they may have

on their place. It is important, in order

to get a good, pure breed of chickens, to

let the roosters above mentioned ex-

clusively run in a pen with not more than

fifteen hens. Those desiring the service

of any one of the above named roosters

will apply to me at the address given be-

low. Applications will be recorded and

served as they come in turn."

We under.-tand that this is the begin-

ning of a plan to loan the farmers along

the Seaboard Air Line the use of blooded

males uf various kinds with a view of im-

proving the live stock. This is a very

laudable enterprise ; but we trust the Sea-

board Air Line officials will not fall into

the mistake that an enterprising South-

erner got into in an effort to abolish the

razor-back hog for which the Southern

forests and plantations are noted. This

planter visited a stock show in Cincinnati

and got full of admiration of certain very

Jtintwai/ ^ Loetxniotiiv Enffineertng

PLAN VIEW AND SIDE ELEVATION OF VAUCLAIX S \E\V FOUR-CYLINDER COMPOUND.

tion and therefore having more freight for

the railroads to carry. It is a sort of

benevolent selfishness. Under the influence

of Mr. E. St. John, when he was general

manager, the Seaboard Air Line went sys-

tematically into the business of encourag-

ing farmers and others along the line to

"The Industrial Department of the Sea-

board Air Line have the following breeds

of full-blooded roosters : Light Brahmas,

black Langshans and black Minorcas,

which they propose to loan to those who
are located on the line of the Seaboard

Air Line system for the purpose of im-

fat swine that were on exhibition. For-

tunes to be made in the Oakland regions of

his own place flitted over the vision of the

planter. He lost no time in purchasing

parents for the fat breed and had them

shipped South without loss of time. He
was very enthusiastic over the prospects,
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and witli Southern ardor expatiated to his

friends on the new indu'itry he was going

to start in the South. He did not appear

again at the stock show in Cincinnati for

several years. When he did go there he

met an old friend who demanded. "How
is the raiding of fat hogs going?"

"Going?" he said; "it's not going at all.

It is not profitable in the South to raise a

hog that can't run faster than a nigger."

Activity at tlie Cool<e Locomotive
Works.

To a visitor of the Cooke Locomotive

Works, at Paterson, N. J., several striking

things impress him. The first, on his en-

trance to the machine shop, is the extreme

cleanliness of the place, the freedom from

piles of castings and other parts lying

about on the floor, and the unusual sup-

ply of light and air to the shop. On every

side activity is seen. The huge machines

planing locomotive frames, cylinders, driv-

complete state. Several boilers for On-

tario & Western large freight engines are

also on these pits awaiting their turns.

One of these large engines looms up like

a monster above all others on the pits. She

is a monster, too. for with her huge

boiler, expansive grate area and 28 x 32-

inch cylinders and 200 pounds steam pres-

sure, she portrays great powers.

Aside from building locomotives, the

Cooke Locomotive Works have now un-

der construction a number of steam mo-

tor trucks for a New York concern, and it

will not be long before fourteen of these

will be seen running horseless with heavy

loads around the city of New York.

Freight Engines for Philadelphia &
Reading Road.

The locomotive shown with this is one

of the latest type of freight engine in use

on the Philadelphia & Reading. When
it is remembered that this is the home of

The Railway Department of the In-

ternational Correspondence Schools.

A visit to the headquarters of the Rail-

way Department, International Correspon-

dence Schools, in the Manhattan Building,

Chicago, is a revelation to many a railroad

man. Few realize to what extent this de-

partment has grown, and a personal in-

spection of the oiifices and the instruction

room is necessary.

From the genial manager, W. E. Mit-

chell, through the corps of instructors and

stenographers, to the office boy, all give

the impression of bending every effort to

make it still more of a success in every

respect.

The club rooms arc nicely arranged, good

meals are served and a piano and pianola

and a good floor for dancing make it pos-

sible to have all kinds of amusement.

The instruction room has been fully de-

scribed before, but it is safe to say that

many do not appreciate the opportunity

LUNS0LID.\I1UN tNol.NE FOR PHIL.ADELPHI.A \- REAUINL

ing boxes and other parts are all running

busily. Perhaps one of the most striking

features to a visitor is the great extent to

which cast steel now enters into the con-

struction of the modern locomotive. Driv-

ing wheels and driving boxes, which years

ago were made of cast iron, are now made
of cast steel. Even the cylinders and

other cast-iron parts about the engine

which require hardness and increased

strength have cast steel intermixed in

them.

The erecting shop pits are all full and

busy. The pneumatic hammers and drills

are active on all sides, with the usual ac-

companying din. The works are well sup-

plied with orders, as the occupied pits

attest. On three of the pits stand boilers

of locomotives for the International &
Great Northern Railroad, vet in a verv in-

the Wootten firebox, which in a few cases

has attained a grate area of 90 square feet,

the reduction to 47.5 square feet in these

engines is quite noticeable.

They are simple engines with cylinders

22 by 28 inches, with balanced slide valves.

The boiler is 66 inches in diameter and

Carrie? 200 pounds of steam. There are

272 iron tubes 2 inches in diameter and

14 feet long, which give a heating surface

of 1.982 square feet. This with the 148

square feet in the firebox brings the total

up to 2.130 square feet.

The driving wheels are 56 inches in

diameter with journals 8' 2 by 12 inches.

Rigid wheel base is 15 feet 3 inches and

a total of 23 feet 6 inches. Weight on

drivers is 147,590 pounds with a total of

164,290 pounds. The tank has a capacity

for 5.950 gallons of water.

it offers for a thorough course of instruc-

tion in the air brake.

Grand Trunk Western Railway Im-
provements.

This line, which was known as the Chi-

cago & Grand Trunk Railway before its

reorganization, will have finished about

one hundred miles of double track during

the present year on its Eastern division.

A loop around the city of Flint, which

will be used for through freight, will be

built up new entirely, and will cross the

valley at that point instead of coming

down a steep grade into the city from

each way into the valley.

A number of the heavy grades have

been reduced so that trains of much heav-

ier tonnage can be handled, and much bet-

ter time made with the passenger trains.
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Spreading An Object Lesson.

In the November issue of 1898, page 494.

we published an illustration of two oil

cans sent us by Mr. W. E. Symons, of

the Plant System, which was quite a story

without words. One can was in a dilapi-

dated condition and was dropping the oil

as much outside of the axle-box as it was

inside, the other was all right, delivering

discharge in a cleanly and economical

fashion. (The sketches are reproduced by

The following sketches are designs used

in the .Aurora shops and two years of ex-

perience have proved this arrangement to

be practical, successful and cheap.

At the left is an ordinary tank, portable,

for holding the sand. This tank can be

moved wherever required, as the air is sup-

plied with a hose. The size of the tank can

be varied to suit local conditions. The air

is applied on top of the sand and also at

the combining nozzle to insure a steady

the work is started we are able to sand

blast a tank very quickly.

After the tank has been very thoroughly

sand-blasted, it has been found good prac-

tice to give it one coat of linseed oil and
then wipe off as much of the oil as will

come off readily, and allow it to stand for

twenty-four hours, to be sure that it is

fairly dry, and then apply the paint in the

regular way.

FJg.J Fig.3

SPREADING .\N OBJECT LESSON.

a correspondent on page 196 of this

issue.) Mr. Symons believes in object

lessons. He recently wrote us : "I have

read with considerable interest and pleas-

ure your comments on page 150 on the pa-

per read by Mr. Rhodes upon the subject

:

'Bolts. Nuts and Keys.' Upon receipt of

the minutes of this club meeting I took the

matter up with our division officials, as

per blueprint inclosed and copy of letter

to our master mechanics." The notice

reads

:

"About two years ago I mailed you a

blueprint, entitled 'A Story Without

Words.'

"The words bearing upon the second

print you will find upon pages 321 to 327

inclusive in the February (1901) Proceed-

ings of the Western Railway Club, which

I desire each of you to read in turn, pass-

ing same to the next master mechanic,

until all have receipted for it upon page

321, after which it will be returned to this

office by the last master mechanic to re-

ceive it.

"Further comment is unnecessary. I

will be glad, however, to receive from you

an expression of your views as soon after

the receipt of the article as possible."

rapid tlow of sand. The nozzle used is

an ordinary piece of iron pipe— it being

found cheaper to use a nozzle of this kind

and renew it a little oftener than to make

a hard steel nozzle which would probably

last a few hours longer, as the sand in

either case soon destroys the nozzle.

The success nf a sand blast depends, in

a measure, on the velocity that the sand

can be delivered against the iron.

On the right is a storage reservoir

where the air from the compressor is

pumped to 100 pounds pressure.

There is an ordinary 8-inch Westing-

house air pump and the air from the com-

pressor runs this pump and also delivers

Sellers Large Boring Mill.

As au example of the diverbified char-

acter of the finished product of our Amer-
ican manufacturing concerns, we saw at

the Wm. Sellers Company works, in

Philadelphia, in one part of the shop the

largest boring mill ever built in this coun-

try. It will finish a wheel 28 feet in

diameter and has a proportionate height.

The frames, bed-plate and all the parti

are as massive as the engines of our larg-

est steamships. This machine is for the

Westinghouse Company, to use in the

work of fitting up large dynamos.

In the ne.xt room are some typesetting

machines, consisting of more separate

parts than the big boring mill, which cast

the type separately and set them up ready

for the presswork. These type machines

are less than 6 feet square, and are really

more ingenious than their large com-

panion.

The California North Eastern Railway

have placed an order with the Richmond
Locomotive Works for some ten-wheel

locomotives with the following dimen-

5and-Blasting Plant for Sand'Blasting
Locomotive Tanks.

I!Y R. T. SHK.\.

The question of painting locomotive

tanks so the paint will last and not scale

is one that our locomotive painters all

over the country have given quite a little

study and many are the schemes and for-

mulae recommended for this class of work.

It is admitted by all of them that if the

scale and rust can be removed and the

paint applied to the clean surface they

will have very little trouble in making
it hold, and it is also quite generally ad-

mitted that the most successful way to

do this is with the sand blast, but the

question of getting a machine to success-

fully apply this sand blast is one that has

bothered a great many.

DET.\tLS OF SAND-BL.^ST.

the air to the air pump at 100 pounds
pressure, being piped direct to the inlet

valves. By combining the air in this man-
ner the pump will deliver the air to reser-

voir No. 2 at 150 pounds pressure and this

pressure in turn is delivered to the sand-

ing apparatus on sand tank. The size

of the high-pressure tank can be

varied to suit local conditions, but

it is well to have this rather large so

that when it is desired to sand a tank

the air stored up will last for some time,

as the pump will not be able to compress

air to the high pressure as fast as it is

used, but by having a large storage capa-

city and having the tank charged before

sions : Cylinders, 18 x 24 inches ; driving

wheels, 56 inches ; total wheel base, 22

feet 8 inches; driving-wheel base, 12 feet

4 inches; weight in working order, 114,000

pounds ; weight on drivers, 88,400 pounds ;

diameter of boiler, 56 inches ; firebox, 96

X34 inches; 215 tubes No. 12 gage. 2

inches by 12 feet 11 inches; tank capacity,

3.500 gallons.

The B. M. Jones & Co., sole repre-enta-

tives in the United States for Samuel

Osborn & Co.'s "Mushet" steel and Tay-

lor Bros. & Co.'s "Taylor" iron, announce

the withdrawal of Mr. Frank E. Barnard

from the firm.
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Air=Brake Department.
2IJ

CONDUCTED BY F. M. NELLIS.

Brake Leverage.

Introduction.

For some time past \vc have had from our

readers many inquiries concerning brake

leverage. Tlicse inquiries, while often of

a simple nature, are sometimes more com-

plex, and generally indicate that the sub-

ject of leverage as adapted to foundation

brake gear for cars is vaguely understood

by the majority of air-brake students. Nor

is this vague understanding confined alone

to the rank and file ; but, instead, it reaches

up to higher officials and even extends

into the drawing room. While appearing

simple to those who come in daily contact

with leverage work, the present familiar

presentation of the subject is not as clear

Co" ~ - -«o"

Q)A = 751bs.
i

B = 751bs.(

and comprehensive to the average air-

brake student at it might be made.

Again, nearly all the inquiries come

from persons having in their possession

one or all of the several air-brake text-

books which treat on this subject, and con-

tain the familiar standard formulas and

rules generally used in leverage work.

Thii fact plainly proclaims that the sub-

ject as usually presented does not accom-

plish its purpose, and calls for some other

more effective treatment. Further, it

might be conservatively said, that not one

man in ten using the formulas usually

given in air-brake text-books can derive.

or prove, or explain why the formulas

bring him the desired results, but goes

ahead figuring blindly and mechanically.

We believe there is only one right way
to present the subject, and that way is to

call into play the reasoning powers of the

student and have him understand why he

takes each step. We would begin at the

very beginning, analyze the existing condi-

tions, and proceed understandingly to a

logical and intelligent conclusion. We
would avoid and discard all meaningless

formulas, and solve the various problems

by plain, common reasoning. We would

use only the plainest kind of arithmetical

calculations in order that air-brake stu-

dents who can add, subtract, multiply and

divide can solve leverage problems as

1 asily as those having a better knowledge

of mathematics.

We would urge patience and courage on

the part of the student, and caution him

to gj carefully and understandingly over

each step of the work, not hurrying over

the very simple parts, nor avoiding a

more difficult part. A thorough under-

standing of the simple, preliminary part

must be had in order to have a foundation

for subsequent parts that are not so

simple. The person who neglects the pre-

liminary chapters and attempts to start in

at the middle or near the close of the work
will be disappointed. Likewise, he who
deems the first simple chapters so easy as

to be beneath his notice, will find himself

in deep water before he finally finishes the

subject. But the student who faithfully

follows the subject understandingly, step

by step, will be rewarded by developing

an ability which will permit him to suc-

cessfully cope with any lever or system of

levers that can be devised.

Exainple_of the Simple See-saw—Fig. i.

Beginning as simply as possible, we will

take the familiar example of the game of

see-saw. Two boys, A and B, of equal

weight, find a board lo feet in length,

place It over a block, balance it and have

their game at see-saw. Leverage does

not enter into their minds. Not one in ten

boys would observe that boy A and boy B
each has half, or 60 inches of the board.

But when we begin to investigate the me-

chanics of the game of see-saw, we read-

ily perceive that if two boys of equal

weight balance, as they must in see-saw-

ing, each must have an equal length of

the board.

After a while boy B tires of the game

and quits. Boy A, however, wishes to

continue. He gets another boy, C, who
is smaller and weighs but 50 pounds, to

see-saw with him. The board has been

left on the block in the same position

as when boy B quit. So A and C get

on the board and attempt to see-saw, but

they don't succeed very well. C's end of

the board goes high in the air, with him

clinging fast, while A and his end rest

on the ground (Fig. 2). They then re-

adjust the board on the block, giving C
more and A less of it, until they finally

get it so A, sitting on the shorter end.

will balance C on the longer end. Had
they been sufficiently interested in the

mechanics of the game of see-saw to

measure the length of board each boy had

after they had adjusted it to balance, they

would have found that A had 48 inches

of the board, while C had 72 inches (Fig.

3-)

Boy A now tires and quits. Boy C,

however, has just gotten nicely into the

game and wishes to continue. He asks

his sister, D, who weighs 100 pounds, to

play with him, and she consents. C has not

forgotten his experience of dangling in

the air on the former occasion with A and

the unbalanced board, and forestalls a re-

currence with his heavier sister by tak-

ing "more board." When the board has

been suitably adjusted to balance the 100-

pound girl and the SO-pound boy (Fig. 4),

the latter has just twice as much board

as the former. Both of them observe that

j,

45V. i ^.^'- J

Cj.)A=75 1bs. C-501bs.(T)

S
Uf r,.« A'n.

FIG. 3.

the lighter youngster must have more of

the board than the heavier one, but they

don't observe just how much more one

must have than the other. We, however,

in investigating the mechanics of the

board, can't have neglected to notice that

the one end of the board multiplied (in

inches) by the weight (in pounds) of the

youngster on it, must exactly equal the

opposite end of the board multiplied by

the weight resting on it (see Figs, i, 3

and 4).

But why did not the board balance when

C got on with A (Fig. 2) ? Because C's

weight multiplied by his end of the board

T)D = J001bs. C = 50 Its. (I

l^c;n .>tit^ Enavucrmg

FIG. 4.

(so X 60 = 3.000) was less than A's weight

multiplied by his end (75 X 60 = 4-50o).

That is, .\'s end of the board had an at-

traction downward of 4,500 inch-pounds,

while B's end was attracted downwards

also by only 3,000 inch-pounds, resulting as

shown in Fig. 2.

Force and Direction.

Force, as applied to a lever, may be a

weight attracted downward by gravity or

a push or a pull produced in any one or

several of the many different ways. In

Figs. I, 3 and 4 the see-saw board is a

lever acted upon by three forces. Forces
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A and B, in Fig. i, are 75 pounds each,

and act in a downward direction as indi-

cated by the arrows. The total downward
force, then, is 150 (75 + 75) pounds.

There is an upward force of 150 pounds

also (neglecting the weight of the see-saw

board) at the fulcrum X. In Fig. 3 there

is a total downward force of 125 (75 -|- 50)

pounds. Likewise there is an upward force

at the fulcrum X of 125 pounds. Similar-

ly, Fig. 4 shows a downward force of

150 (100 -j- 50) pounds and an upward
force at fulcrum A' of 150 pounds.

It will be observed that the see-saw

board in Figs. I, 3 and 4 has been so ad-

justed that it is perfectly balanced. In

Fig. 2. however, it is not balanced ; but

we will defer discussion of that feature

until later. When a lever, such as the see-

saw board, is balanced—that is, remains

stationary while acted upon by forces—

the forces acting in one direction must
equal the forces acting in the opposite

direction. This is true of all the levers

in the foundation brake gear of a car.

Clockwise and Counterclockwise.

If we suspend a lever, free to turn on its

middle pivotal point X, as shown in Fig.

5, and apply forces at either A or B. the

lever will rotate in the same direction de-

scribed by the hands of a clock, and as

shown by the dotted, curved arrow in Fig.

5. This direction is called clockwise.

However, if the forces should be applied

at C or D, as in Fig. 6, the lever would
rotate in a direction opposite to that de-

scribed by the hands of a clock. This di-

rection is known as counterclockwise.

Suppose we suspend a lever as shown in

Fig. 7, where the fulcrum point X is at

the upper end of the lever, instead of in

the middle, and apply a force F at the

lower end. The lever will rotate about the
fulcrum or pivotal point X in a clockwise

direction. Similarly, we may apply the

force as shown in Fig. 8. and the lever

would be made to rotate about its pivotal

point or fulcrum X in a counterclockwise

direction.

We may make the fulcrum or pivotal

point at either of the ends of the lever, or

at any intermediate point, then apply forces

to rotate the lever around the fulcrum

or pivotal point, and. under the stress of

the forces, the lever must do one of three

things : viz., rotate around the fulcrum

point in a clockwise direction ; rotate

around the fulcrum point in a counter-

clockwise direction, or remain stationary.

Each lever in the foundation brake gear

under a car has either a clockwise or a

counterclockwise rotating motion about its

fulcrum point when the brake cylinder pis-

ton pushes out and draws the brake shoes

against the wheels, and has an opposite

rotating motion when the brake is released

and the brake shoes leave the wheels.

This rotating motion will be through

only a few degrees or part of the circle

;

but, nevertheless, either the clockwise or

counterclockwise rotating motion is gone

through by each lever every time the brake

rigging draws up in applying the brake

and every time it slackens out in releas-

ing the brake. In Fig. 2, the heavier

weight at A has caused the see-saw board

to rotate from a horizontal position in a

counterclockwise direction to the angle

shown, or through several degrees of the

circle. In Figs, i, 2 and 3 there has been

no rotation, as the board is balanced and

remains stationary.

Equilibrium.

When a lever is free to rotate in either

a clockwise or counterclockwise direction

on its fulcrum point, and is acted upon

by two or more opposing forces, yet does

not rotate but remains stationary, it is

said to be under a system of balanced

forces and is in a state of equilibrium.

That is, the influence of the clockwise

forces are exactly equal to and balance

the counterclockwise forces. Note in Fig.

3, that when the boy A has 48 inches of

the see-saw board and boy C has 72 inches,

the board is under a system of balanced

forces and is in a state of equilibrium,

except when the boys place their feet on

the ground. This is likewise true of Figs.

1 apd 4.

When the brake rigging under a car

has been drawn up by an application of the

brake, the brake shoes pressing against the

wheels and the levers become stationary,

every lever is under a system of balanced

forces and is in a state of equilibrium.

That is. equal influences are at work, one

tending to rotate the lever in a clockwise

direction and an equal and opposite one

tending to rotate it in a counterclockwise

direction. Of these contending forces one

may be pulling and the other pushing, or

both may be pulling and both may be

pushing. But these influences, being equal

and opposite, cannot cause rotation and
therefore must leave the lever under a sys-

tem of balanced forces and in a state of

equilibrium.

Lever Arm.

This term is used to describe that length

of a lever acted upon by a force tending

to rotate the lever around a fulcrum or

fixed point in either a clockwise or coun-

terclockwise direction. In Fig. 9. force A
acts upon a lever arm of 8 inches and tends

to rotate the lever counterclockwise on the

pivotal point A'. Similarly, in Fig. 10,

FIG. 9.

force B acts on a lever arm of 10 inches

and tends to rotate the lever in a clockwise

direction around the pivotal point X.

In Fig. I. both boys A and B have each

60 inches of the see-saw board. More
accurately speaking, A has a lever arm
of 60 inches and B also has a lever arm
of 60 inches. In Fig. 3, A has a lever

arm of 48 inches and C has a lever arm
of 72 inches. Likewise, in Fig. 4, D has

a lever arm of 40 inches, while C has a

lever arm of 80 inches. Each lever in the

foundation brake gear of an air-braked car

has two lever arms acted upon by opposing

forces, one tending to rotate in a clockwise

direction and the other in a counterclock-

wise direction. The more powerful influ-

ence will prevail. However, should these

influences be equally powerful, the levers

will remain stationary under the stresses,

being in equilibrium and under a system of

balanced forces.

If forces C and D. of 20 pounds, be ap-

-.dv—
C'

plied to a lever fulcrumed at X, and. as

.shown in Fig. 11, the lever will be rotated

counterclockwise, the direction indicated

by the dotted, curved arrow, because C
has the longer lever arm.

Moments.

"Moments" is the product of the force

in pounds and the lever arm in inches,

tending to move a lever in either a clock-

wise or counterclockwise direction. That

is. the lever arm (in inches) multiplied

by the force (in pounds) acting upon it
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will give a product of inch pounds, and is

termed "moments," Suppose, in Fig, 12,

the lever is fitted loosely to turn on a

fixed pivot X. The moments tending to

move the lever in a clockwise direction are

40 X 10 = 400 inch pounds. The moments
tending to rotate the lever in a counter-

clockwise direction are 8 X 5© = 400 inch

pounds. Care should be taken not to con-

Proposed Location for Main Reser-
voir.

Editor:

There has been some discussion lately

about the best location for the main reser-

voir on the modern locomotive. One man
says, put it in the pilot ; another, in the

front end ; and in your April issue. F. C.

Hudson suggests putting the "reservoirs"

Y C

Fig. 2

K^^
Fig. 3

PROPOSED LOCATION FOR MAIN RESERVOIRS,

fuse force with moments. The force is

the number of pounds acting on the lever

arm, tending to rotate it, while moments
is the product of pounds multiplied by

inches, and is inch pounds.

The lever in the preceding example

(Fig. 12) is under a system of balanced

forces. The moments (the force in pounds

multiplied by the lever arm in inches)

tending to rotate the lever in a clockwise

direction (40 X 10) is opposed by equal

moments (50 X 8) tending to rotate the

lever in a counterclockwise direction. The
lever will therefore be unable to move
in either direction and will remain station-

ary and in a state of equilibrium. Note

ill Fig. 3 that when the boy A has 48 inches

of the see-saw board and boy B has 72

inches the board is under a system of bal-

anced forces and is in a state of equilibri-

um, except when the boys place their feet

on the ground. This is likewise true of

Figs, I and 4.

This treatment of the brake-leverage

subject will be continued progressively

through subsequent numbers of Railway
AND Locomotut: Engineering until finally

finished. Any inquiries on that part of the

subject gone over in this issue will be an-

swered at the beginning of next month's ar-

ticle. Readers are invited to ask questions

freely. Go carefully over this elcvientary

part. It is the foundation for more im-

portant xvork that will come later. Ham-
mer down solidly and get a thorough un-

derstanding of the terms "clockwise,"

"counterclockwise," "lever arm," "mo-
ments," "force and direction," "equilibri-

i(»i." etc.

(main reservoir included, presumably) at

back end of tender, on each side. This,

he says, would necessitate building up the

tanks on each side; but. he adds, what

would be the objection to having the sides

of the tank as high as the cars, if neces-

sary?

The only objection that I can see is—
looks. Of course, looks are a secondary

consideration with all locomotive builders.

k Y

^r**^;

tender would add to a locomotive's ap-

pearance.

Now, I don't see what's the matter with

placing the main reservoir up on the

boiler. Cover it with a dome to improve

its looks, if you will. The German loco-

motive (a diagram of which was shown
on page 120. March number) has this ar-

rangement, and I believe that the Rogers

people, before they broke up, tried it, also.

Not enough room? Oh, yes. Just look

at the accompanying figures a minute. I

have handled every conceivable arrange-

ment of domes. I think, including the

Mother Hubbards' and the switchers'. X
is the sand dome ; Y the steam dome ; Z
is the auxiliary dome; C the front of cab;
5" is the space which I have made for the

main reservoir. Plenty of it, isn't there?

All I have done is to move the sand-

box and bell into slightly closer quarters.

In no case, mark, have I touched Y or Z.

And the bell and sand dome are extra at-

tachments; a foot this way or that on the

boiler wo ild make no difference with

them, as. perhaps, it might with Y and Z.

Looks? (to put my own objection in my
face). An e.xtra dome, and a flat one at

that, is the only change. It might look a

little queer at first. But I don't think it

would be as bad a? the tender business.

Less weight, less clumsy, and every bit as

handy for the repair men.

Like Mr. Hudson, I say "Why not?"

.Armour P. Payson.

New York City.

More About Retarding Force of Brakes

Editor:

The article under the head of "The Re-

tarding Force of Brakes." in your Decem-

ber number, appears to have made hot

1
Fig. 4

n^ -#.

Fig. 5

Fig. 6

PROPOSED LOCATION FOR MAIN RESERVOIRS.

Don't think that I consider looks more

important than practical advantages. Not
at all. But every builder wants his engine

to look as well as possible when com-
pleted, and I hardly think that a box-car

water for the author of it. Having read

carefully the article referred to and ex-

ceptions made by the several gentlemen

in your January and February numbers. I

cannot help thinking but that the writer
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was nearly right. I think that the article

contained some pretty good points, but he

made a slip in the presentation and there-

by caused the exceptions noticed.

Mr. Whelan did not state the facts

truly to his observations. What he did

mean doubtless was that the action seemed

similar to the action of centrifugal force

and of mud thrown from a rapidly revolv-

ing wagon wheel. And is it not so? One
gentleman says that it takes no effort at

all to hold a brake shoe against a rapidly

revolving wheel, but I cannot help be-

lieving that a car wheel, under high speed,

has a tendency to throw the brake shoe

^*=^l

TO FACILITATE CYLINDER CLEANING

from it, because of its cam-like lines of

tread which consists of flats and flaws and

lack of rotundity present more or less in

every car wheel.

Now what would be the effect of hold-

ing a brake shoe against a rapidly revolv-

ing car wheel with a few well-developed

flat spots on its tread?

When we consider the condition of tlie

average car wheel, realizing something of

the terrible punishment given the brake

shoe, coming into action under high train

velocity, it is remarkable that the co-effi-

cient of friction is as high as it it is.

Frank Rattch.

Bridgeport. Mass.

[Mr. Whelan no doubt had a correct

understanding of his subject, but made a

fatal error in the presentation of it. His

simile of the brake shoe's action on a

car wheel at high speed was unfortunately

used in connection with mud being thrown
from a rapidly revolving wagon wheel.

The two cases are not similar. The mud
is. for the time being, an integral part of

the wheel, clinging with a certain tenacity

which grows gradually less as the revolu-

tion of the wheel increases, until finally

the tenacity is overcome by centrifugal

force and the mud severs its connection

with the wheel and leaves it, never to re-

turn. On the other hand, the brake shoe

is not an integral part of the wheel, at any
time, and therefore cannot be brought

within the laws of centrifugal force gov-

erning the wheel. In truth, the thousands

of exceedingly small hills and hollows of

the brake-shoe surface fit and interlock in

the similar small hills and hollows in the

surface of the car wheel tread. While
the surfaces are apparently smooth to the

eye. the small hills and hollows exist,

as the microscope proves. When the car

is standing still and the brake is fully

applied, the interlocking of the small hills

and hollows in the brake shoe and wheel

tread is so forcible that the wheel will

slide if the car be moved. When the

car is running at high speed, the pressure

on the brake shoe tries to make the small

hills and hollows of the two surfaces inter-

lock, but they bump and knock over each

other without succeeding except in a very

slight degree. This degree, however, in-

creases as the speed is reduced. At no

time, though, does centrifugal force enter

into the problem. Instead, the hills of the

wheel tread bump against the hills of the

shoe face, and the shoe is repelled. Per-

haps a more graphic illustration would

be to exaggerate the case and suppose the

wheel tread, instead of being compara-

tively smooth, were fitted with obtuse or

dull cog-wheel teeth and the brake shoe

were similarly fitted. Now, when the car

is standing still and the brake is applied,

the cog teeth of the shoe and the wheel

will interlock and the wheel will slide

if the car is moved. If, however, the car

is running 60 miles per hour, and brakes

are applied, the teeth cannot interlock

;

but the tops of the teeth will bump vio-

lently over each other, tending to tear the

teeth out. As the speed reduces, the teeth

centrifugal force of the wagon wheel

throwing off mud from the tire, he would
have stated his problem correctly. As be-

fore stated, he doubtless understood his

subject correctly, but made a fatal error in

misstating it, as his last article proved.

—

Ed.)

Testing Device for Repair Yards.

Editor:

Enclosed herewith please find a picture

which will readily explain itself to air-

brake men. This device was designed and

made by Mr. Charles L. McVicker, round-

house foreman, Forty-third street round-

house. River Division Pennsylvania Rail-

road, Pittsburgh, Pa., and for neatness of

design and convenience, it is certainly

worthy of comment. The outfit is now in

use in Forty-third street coach yard, and

gives splendid results and entire satisfac-

tion. The air is furnished by an under-

ground line from air-pumping station

near by. F. H. C.

Pittsburgh, Pa.

Brake-Cylinder Cleaning Facilitated.

Editor:

Considerable difficulty is sometimes ex-

perienced by air-brake inspectors in re-

placing pistons in brake cylinders after

cleaning and oiling them. Especially is

DEVICE FOR TESTING YARDS

win gradually come nearer to interlocking

until they would finally succeed. This is

exactly what happens with a comparatively

smooth-faced brake shoe and wheel tread.

The small hills and hollows of the smooth-

faced brake shoe are analogous to the cog

teeth and grooves. The tearing off of the

cog teeth is similar to the small particles

of metal which are torn off and spark and

fly from the contact of the shoe face with

the wheel tread. The interlocking is the

same in both cases and the, bumping of

the tops of the hills and teeth is likewise

the same. Had Mr. Whelan said this in-

stead of making a comparison with the

this true on freight cars and often on dri-

ver and tender brake cylinders.

I enclose herewith a sketch of a scheme

I have tried on driver brake cylinders, and

find it very much easier to get pistons in,

especially with new leathers. While this

would be quite a job to counterbore the

freight car cylinders, it would be appre-

ciated by inspectors and would save lots

of time in the cleaning and oiling of brake

cylinders. On driver and tender brakes

the cylinders could be counterbored with-

out inconvenience by doing it when en-

gines are in the shop undergoing repairs.

The idea, as you will see by the sketch.



May. 1901. RAILWAY AND LOCOMOTIVK ENGINEERING 217

is to counterbore the back or atmospheric

end of cylinder, as shown, the distance

.1 to be about fs of an inch more than

B. or the diameter of cylinder, and to ex-

tend, as shown, tapering in to finish to

si/.e of the cylinder one inch from end, the

head to be then turned off to fit the cylin-

der. The heavy black portion of the sketch

shows stock to be removed.

Wm. Malthaner.
Green Island, N. Y.

Some Good Words for the D-8 11890

Model ) Brake Valve.

Editor:

Robert Blackall says one thing in the

last .\ir-Brake Association Proceedings

that hurts our feelings and brushes our

fur the wrong way. He calls the D-8

U?9o model) brake valve a "has been."

This is unkind and, I think, unjust, as the

D-8 (1890 model) is just as good a valve

as the E-6 (1892 model), as far as hand-

ling trains is concerned. It is a better

valve to switch with; it is also much easier

to get at to oil the rotary and gasket

r.nder handle—the main thing, by the way,

to make a valve work easy.

Put a feed valve attachment on the D-8

valve, and all you have in favor of the

E-6 ( 1892 model) is a better chance to

face the rotary ; and if they are oiled

occasionally they seldom need facing. The
last D-8 (1890 model) I had, handled

trains two years without any work what-

ever on it. except what little oil and

graphite I used on rotary and gasket.

L. D. Shaffner.

Ho^c, Idaho.

Perforated Casing for Air Pump.
Editor:

I notice inquiry of "E. S. R.." Bakers-

field, asking where the perforated casing

originated. Your reply is that it is very

old, but does not answer his question only

in part. In your December number for

1893. the writer had a communication on

the advantages of a perforated casing for

the air and driver brake cylinders. In all

my railroad experience I had never seen

or heard of a perforated casing before that

date. The editor commented on and ap-

proved of the idea, and called attention

of air-brake men to it. Under the circum-

stances I claim to be the father of the

perforated casing until some other fellow

antedates me. \V. de Sanno.

Kausas City, Mo.

Worn Equalizing-Piston Packing Rings
Jui:l,;-:

Looking over your question bureau. I

notice that a correspondent asks this ques-

tion; "Why is not the preliminary port,

in the engineer brake valve, made big

enough before it is sent out, as many en-

.cineers say that the valve will not set

brakes soon enough unless the port is

made ijig inches. You answer that the

preliminary exhaust port is the right size

when the valve is sent out.

I agree with you that the preliminary

exhaust port is the right size when the

valve is sent out ; but it is not the right

size when considerable wear of the equal-

izing piston and bush has developed. With
many valves I have examined, and no

doubt many engineers have also, the pre-

liminary exhaust port must be larger than

the standard size in order to obtain suf-

ficiently quick service applications. In

tlicse valves, part of train-line pressure

will exhaust past a faulty packing ring of

the equalizing piston, mingling with the

little drum pressure and exhausting

tlirough the preliminary exhaust port,

thereby retarding the action of little drum
and reducing the amount of the intended

train pipe reduction. Frank Rattch.
Bridgeport, Mass.

[The preliminary exhaust port is still

large enough, but the ring opening is too

large. The ring should be changed—not

the preliminary exhaust port.—Ed.]

QUESTIONS AND ANSWERS
On Air Brake Subjects.

(40) A. M. M., Matthews, Ind., writes :

The triple valve on engine hasn't any

feed port (i) past triple piston (4) ; only

way I see for auxiliary reservoir to charge

up is the circumference and past ends of

piston (4) ring. Why was triple made
this way? A.—The omission of the feed

port was an accident. The valve should

be returned to the manufacturer.

(41 ) J. B. C, Old Town, Me., asks:

In air-brake question No. 34, will you

please explain how two engines, not hav-

ing the air-signal apparatus, can be

coupled together so as to brake the train?

A.—Some roads have an extra line of pipe

on their engines, which couples the main

reservoirs together. Thus, if something

unusual happens as described in question

No. 34, one engine may have the use of

both main reservoirs.

(42) G. W. T.. Plainfield. N. J., asks:

Why is a retaining strip or stop put on

the packing nut of the high-pressure air

cylinder of the New York air pump, and

not on the low-pressure? A.—The high-

pressure air cylinder is always heated to a

higher temperature than the low-pressure

cylinder. This greater heat causes greater

expansion of the parts in and on the high-

pressure cylinder, and extending to the

packing nut which unscrews downward,

expands it, making it loose, and thus re-

quiring a fastening of some kind to hold

it in place.

(43) A. M. M., Matthews. Ind., writes:

.\n engine has a semaphore air gage

and F-6 brake valve with feed-valve at-

tachment. Have cleaned brake valve and

feed valve. Screwing down the governor

don't give an excess pressure in the main

reservoir according to gage. Both hands

move together. Why? A.—There .is a

mingling of main-reservoir and train-pipe

pressures. Look for leak in lower gasket,

rotary valve, gasket between the valve

body and feed-valve attachinents and in

the supply valve of the feed-valve attach-

ment. Be sure that the piston in the at-

tachment docs not bind.

(44) C. J. L., Forest City, Ark., writes:

Please give me a little explanation in

regard to a D-8 engineer's brake valve.

What is the matter, when the handle is

in running position, the train line goes up

to excess pressure and stops? The pump
governor is set for 90 pounds. You have

to watch the pump all the time to keep it

going. A.—Either your rotary valve or

excess-pressure valve is not air tight and

leaks main-reservoir pressure into the

train pipe. This will allow train-pipe

pressure to run up to full main-reservoir

pressure. Your pump is either badly in

need of oil or repairs, probably.

(45) L. W., Xenia, Ohio, writes:

We have a class R engine here built at

Altoona shops. In backing up at a speed

not exceeding six miles per hour, after

steam was shut off, brake was applied in

service. Both front ends of the side rods

pulled out of their straps, after which

the engine made about half a revolution

bending the side rods, both being fresh

brakes. The air brake was very secure,

the forward shoes seemed to set up tighter

than the back ones. We think that the

brake did not have anything to do with

the accident. Would be pleased to have

your opinion of the case? A.—-We don't

believe the brake was at all responsible

for the accident.

(46) N. P. O'N., Jonesboro, Ark.,

writes

:

If there are two engines with driver

brakes, one with 3-inch piston travel and

one with lo-inch travel, both set to full

braking pressure, everything else being

equal, which will release first sufficiently

to move the engine (both triples forced

to release position at the same instant) ?

Will the one with lo-inch travel retard the

movement of the wheels longer than the

one with 3-inch travel, or vice versa?

This appears to be a simple question.

However, two men who think they know-

are not of one opinion about it. A.—The
engine with 3-inch piston travel should be

able to get away first.

(47) A. W. Q., Corning, N. Y., writes;

I am second engine, double-heading.

with five cars between the two engines.

I put my engineer's valve on lap. Will

my gage show reduction of first engine?

If the gage does show, what is the cause?

A.-—The stop-cock in the train pipe under-

neath the brake valve should be closed on

the second engine when double-heading.

Even if it were not closed, the engineer

on the second engine could not see the

train-pipe reductions on his gage, unless

the equalizing piston packing ring leaked

badly. On some Western mountain roads
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the piping and connections are so arranged

that the engineer can read what the first

man is doing. But in engines ordinarily

piped, this cannot be read or seen.

(48) B. C. E., Denver, Colo., writes:

In the April number in the Q. & A. de-

partment, on air-brake subjects, your in-

quisitor from North Platte, Neb. ("P. H.

McE.") did not state that all passenger

engines at that point are equipped with

the New York air-signal apparatus. It is

a common complaint from one end of the

Union Pacific to the other, on the main

line, where the Baldwin compound en-

gines are used, all being equipped with

New York apparatus, that with ten or

more cars the air signal will respond but

once, no matter how the car discharge

valves are used. What is the cause of

this? A.—The present construction of the

valve will not permit pressure to pass o

the whistle on long passenger trains. We
are informed, however, that the manufac-

turer of these valves is now making cer-

tain modifications in the valve that it is

hoped will eliminate the difficulty.

(49) H. McG., Connellton, Ind.,

writes

:

To prevent slid wheels : If a pop safety

valve were placed on the brake cylinder

of every car, and set so it would pop off

just as the wheels went to slide; that is,

attach an air gage to the cylinder some

way, so as to see what pressure the wheels

slid at, and set the valve by that, about i

pound of air back, below the pressure the

gage shows, so as to be sure the wheels

would not slide. I do not see why this

would not work. If not, why not? A.

—

A pop or safety valve, properly adjusted

to a safe limit, would relieve excessive

brake cylinder pressure and doubtless re-

duce the number of slid-fiat wheels. The
automatic reducing valve of the high-

speed brake is designed on these lines

;

but slid-fiat wheels are not always caused

by excessive brake cylinder pressure. Many
times they are caused by other things.

Again, the condition of rail has much to

do with slit-flat wheels. We doubt that

the safety valve would prove an unquali-

fied success.

(50) J. H. M., Snow-Shoe, Pa., writes:

During the month of February I ran an

engine with a D-8 brake valve and an air-

pump governor of the Mason regulator

style. I was troubled very much with

train line under tender and triple valve on

tender freezing up. I drained main reser-

voirs and found but very little water,

while train line and triples were full of

water. I drained them well, but in a

couple of days they were full again, and

none in main reservoirs. I then found

that whenever the air wa- all discharged

out of the train line, that the governor pipe

would get very hot from the governor to

the brake valve. I then put the brake

valve in full service position and un-

coupled the joint on the pipe above the

governor and found a great deal of water

being forced out of the pipe from the

governor, which would go to the train line

with air out of train line and pump run-

ning. Please explain what caused gover-

nor to do this. A.—The diaphragm was

probably cracked, or there was some other

defective part in the governor which per-

mitted the steam to mingle with the air.

This would cause the trouble.

(51) J. S., Bradford, Pa., writes:

An engineer came to me the other day

and stated that the equalizing discharge

valve on hi^ engine was causmg him

trouble. He states that with light engine

he can set brake all right ; but when en-

gine is coupled to ten or twelve cars, brake

will not set. He states that he has re-

ported it several times, and valve has been

taken down and examined, and nothing

found wrong with it. I told him in my
opinion gasket was cracked above the

equalizing piston, and with the short train

line on light engine he could set brake in

service ; but with the ten or twelve cars

of train line, the volume of air being so

much greater, that the preliminary ex-

haust port could not accommodate its

escape, and consequently would hold pis-

ton on its seat. He tells me that he is

told by competent authority ( ?) that that

is not what's the trouble. What say you?

A.—It may be that, or maybe the slower

reduction of train pipe pressure on the

train, which sends pressure to the brake

cylinders so slowly as to allow a leaky

packing leather there to leak away the

pressure without setting the brake.

(52) E. W. E.. Birmingham, Ala.,

writes

:

Why do not some of the expert instruc-

tors and users of the air brake try to think

out means of simplifying this important

mechanism? Is there any prospect of any-

thing like a halt in the march of compli-

cation in devices of this nature, and would

anything tending to simplify our "stop-

ping" devices be welcomed? A.—Not by

progressive persons. Complication, with-

out attendant advantages, is of course con-

demnable in any device ; but where a bet-

ter performance and largely increased ad-

vantage are obtained, a departure from

extreme simplicity to greater complica-

tion is thoroughly warranted. History

proves this, and it is exemplified in the

more complicated sewing machine, when

compared with the simple needle; the

modern reaper and binder in comparison

with the ancient scythe ; the heavy, fast

locomotives of to-day. when compared

with Stephenson's "Rocket," and the high-

speed, quick-action brake, in comparison

with the simple straight air brake. While

unnecessary complication is abject folly,

vastly superior results in mechanism can-

not be reasonably expected without in-

creased complication of parts ; and, based

on the performance of the modern air

brake, it cannot be reasonably claimed that

the device is unnecessarily or greatly com-

plicated.

Air=Brake Clubs.

A very healthy sign, so far as air-brake

maintenance on railroads is concerned,

and a movement deserving of much credit

as well as encouragement from railway

officials, is the forming of air-brake clubs

at different railroad centers throughout

the country. The flourishing New Eng-

land Air-Brake Club at Boston and the

newly formed Tennessee Air-Brake Club

at Nashville are good examples. These

clubs are, and will continue to be, strong

feeders to the Air-Brake Association in a

similar way that the railroad clubs are

now primary and preparatory institutions

to the Master Mechanics' and Master Car

Builders' Associations. May they con-

tinue to flourish.

The Air°Brake Convention.

This number will greet the Air-Brake

Association in convention assembled. This

is the eighth annual convention, and will

be held m the Leland Hotel, Chicago, 111.,

beginning April 30th, and continuing three

or four days. The subjects for discussion

are attractive and interesting and the re-

ports are in good hands. Everything indi-

cates a successful convention. A verifica-

tion of this indication is the wish of Rail-

w.^Y .\ND Locomotive Engineering.

The Tennessee Air-Brake Club.

The air-brake men of the different rail-

T'. ads and terminals centering in Nash-

ville met April i6th and formed what is

known as the Tennessee Air-Brake Club,

with a membership of thirty-three. The

object of this club is to bring the men of

different departments together in order

that they may discuss the various subjects

of air brakes and become better acquainted

with each other and their work, which

will be quite a benefit to the railroads.

Mr. Otto Best was elected chairman,

and Mr. W. J. Doyle, secretary. A paper

was read on the maintenance of air brakes

in general by the chairman, and a com-

mittee of five was appointed to prepare a

paper on air-pump repairs to be read at

the next meeting. April 25th. The club

will convene twice a month, the second

and fourth Thursdays of each month.

The Keasbey & Mattison Company have

commenced a suit in the United States

Circuit Court to restrain a number of in-

dividuals and firms from making and sell-

ing magnesia covering for boilers, and

steam pipes containing more than 50 per

cent, of magnesia.

A bill was very nearly passed in the

French Chamber of Commerce which pro-

posed to tax every employer of labor $2

a year for every foreigner employed. The

majority against the measure was so small

that there is likelihood of its being taken

up again.
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Spark Throwing by British Loco-
motives.

The railway companies of Great Britain

appear to have enjoyed extra exemption

from paying damages for destruction of

property caused by the emission of sparks

from locomotives. There are practically

no spark-arresting appliances on British

locomotives, and vk'hen a case comes be-

fore a court, the defendants generally

make out to the satisfaction of the jury

that spark-throvv'ing is an unpreventable

evil and class it as an act of Providence.

There seems to be an inclination to hold

railway companies to a little stricter ac-

count in this respect, and a member of

Parliament has introduced a measure

of disproving the prima facie inference of

negligence established by the fact of the

emission. The Glasgow & South Western
Railway Company and the Lancashire &
Yorkshire Railway Company are both be-

lieved to have evolved and to have in use

an efficient arrester; but in this action the

learned judge was satisfied with proof that

railway engineers upon the American
continent had designed and adopted an

adequate one. and he ruled that it was
negligence in an English company to fail

to keep abreast of the advances in engi-

neering science effected in other parts of

the civilized world.

Pneumatic Tool Company have found it

necessary to largely increase their shop so

that they now have a frontage on Ridge

avenue. Eleventh and Noble streets, Phil

adelphia. Their capacity is now sufficient

to effect prompt delivery of orders.

After giving the Falls Hollow staybolt

iron very rigorous tests, Mr. Hufsmith.

Locomotives and Art.

Arsene Alexandre, the well-known critic

of art, discovered the much-talked-of

'modern art" at the Paris Exposition,

where one would least expect it to be—in

an exhibit of locomotives. What appeared

in a novel and striking light was not mere-

ly that these great machines had a beauty

of line and proportion all their own, but

that they showed a distinct beauty of racial

/r.''t'i->y
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which will hold English railway companies
to much stricter responsibility for spark-

throwing than they have hitherto been.

One suit brought before an English

court last year startled railway companies

by the enormity of the decision. The in-

surance company cbtaincd a verdict upon
evidence given by an English railway

engineer as to the practical immunity from
spark emission which has resulted in Can-
ada from the use of the form of spark-

arrester adopted by the Grand Trunk Rail-

way Company of Canada, when the Can-

adian law was altered and brought into

accord with that in France, which imposes

upon a railway company, causing damage
by the emission of sparks, the obligation

superintendent of motive power and roll-

ing stock of the International & Great

Northern Railroad, has specified Falls

Hollow staybolts for the greater part of

his locomotives.

The F. M. Sibley Lumber Company, of

Detroit, Mich., in a postscript to a recent

letter to B. F. Sturtevant Company, Bos-

ton, say : "The Sturtevant exhaust head

we bought of you last winter is perfection

itself. We are very much pleased with

same. It keeps our mill roof as dry as if

there were no exhaust at all."

Owing to the steadily increasing de-

mand for their tools, the Philadelphia

type. The national character was clearly

marked in an American locomotive as dis-

tinguished from a French, a German or

an English locomotive, and so of each as

regarded the others. The critic found in

the .American machine a combination of

elegance, practicality, convenience and

power which betokened a race that takes

its ease in working. The English machine

was more trim and smug, smaller, too,

though wfith no loss of power; the Ger-

man, -imilar. but a shade more pompous;
the French, ligliter and finer in line, but

less powerful and effective. So as to the

Russians, the Italians and the Austrians,

each locomotive not only had a beauty of

its own, but was an impressive symbol of
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the national character. Returning after

this voyage of exploration to the great in-

ternational exposition of paintings, M.

Alexandre found a pervading sameness,

most of the pictures might have been done

in Rome, in Brooklyn, in Munich or in

Paris, indifferently. It all seemed fac-

titious—the output of a small internation-

al cult, not of great nations.

—

Buffalo Ex-

press.

Tool for Recessing Oil Cups.

A tool in use in the Erie shops at Mead-

ville. Pa., for boring the solid oil cups on

the rod ends is shown in the accompany-

Artificial Production of Cold.

In the course of a lecture on the above

subject before the University College, Dr.

Hampfon said : "Early in 1894 the lec-

turer devised what was then a new com-

bination, involving a long tube of com-

pressed gas, free expansion at a small

orifice, immediate return of all the ex-

panded gas over the whole length of the

compressed gas tube, and efficient inter-

change of temperatures between the com-

pressed and the expanded gas. Late in

same year he submitted this method for

adoption at the Royal Institution, where,

during the next twelve months, it suc-

ing sketch. The cups are bored and then

recessed below the upper or threaded por-

tion, both to let the tap run through and

to hold more oil.

The recessing cutter is out of the way

in boring, but is forced out by the handle

and screw shown, and then the recessing

is done. The method of controlling the

cutter is not just as in the cut (this show-

ing a half nut on the end of cutter), but

any desired arrangement can be used for

this work. In some cases we have seen

this controlled by a lever and in others by

a cam.

Flue Sheet Cutter.

The Erie shops at Meadville, Pa., have a

form of flue sheet cutter which has some

good points of its own, although anything

in this line is bound to be a modified form

of something already in use.

The central bar is recessed for four cut-

ters and also carries a guide, as is usual.

A ring, recessed to match the bar. carries

set-screws which hold the cutters in place.

These cutters are double-ended, as shown
in sketches A and B, and are used to cut

different sized holes by having the cutting

blades in different positions on the cutter,

with regard to the distance from the cen-

ter. In other words, if the cutter stock

is J^ inch thick and the cutter is on the

other Yi, the hole will be J^ inch larger in

diameter than if it was on the inner ]/%.

The diagram C makes this clear. Cutter B
is an offset for extreme variation in sizes.

We believe this was designed by Mr. Law-
ton, the genial toolmaker, who has a num-
ber of other good things to show visitors.

o

^

College. An American, Mr. Tripler, two

years after the publication and illustration

in full detail of the above invention,

adopted the process and made liquid air in

large quantities, his supporters basing his

claim to be the inventor of the new pro-

cess on an old British patent of his, No.

4J10 of 1893. This was examined and

shown to be such a complete fallacy that

the apparatus described in it would pro-

duce heating instead of cooling."

We understand that the Pennsylvania

Lines west of Pittsburgh are experiment-

ing with acetylene gas for car lighting.

The system on trial is called the "Ad-

lake," which is manufactured by Adams &
Westlake Company, of Chicago. The sys-

tem has been on one coach for about five

months and has given no trouble. It con-

sists of two carbide chainbers. two water

tanks, cooling coils, gages, etc.. enclosed

in a cabinet which occupies a small space

in the coach. The feed of the water on to

the carbide is done by gravity, the water

tanks being located about 25 inches above

the carbide chambers. This controls the

generation of gas. With this system the

gas is generated as required. If one burn-

er be lighted, or the entire coach, the gen-

eration is according to the consumption.

i Lawmotive Engtrutritig

FLUE SHEET CUTTER.

ceeded in liquefying air without the use

of auxiliary refrigerants. Meantime, Dr.

Linde had invented and successfully car-

ried out what was practically the same

method, with differences in detail, how-

ever, which made it necessary to employ

auxiliary refrigerants. These two inven-

tors of the self-intensive method have

both constructed air liquefiers for labora-

tories. The lecturer's form, which lique-

fied air in six minutes, had lately been ap-

plied to the liquefication of hydrogen both

at the Royal Institution and at University

There are four chandeliers suspended

from the roof in the usual manner, each

having four lights connected with a pipe

line on the roof of the car. Each light is

surrounded by a 6-inch opal globe, the

density of which modifies the rays of the

light without impairing the illuminating

power, but diffuses it perfectly. The effect

is most pleasing to the eye, making the in-

terior of the coach as "light as day" with-

out that disagreeable and injurious glare

sometimes accompanying the rays of other

illuminants.
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Personal Department.
Mr. George I. Walker has been appoint-

ed general superintendent of the Texas

Sonthern at Marshall, Texas.

Mr. David Pearsall has been appointed

road foreman of engines of the Atlantic

Coast Line, vice Mr. D. J. Justice.

Mr. J. L. Greatsinger has been presented

with a handsome gold watch by the em-
ployes of the Duluth & Iron Range.

Mr. P. L. Raymond has been appointed

superintendent of motive power of the

Quebec Southern at St. Hyacinthe, Que.

Mr. J. S. Turner has resigned the posi-

tion of superintendent of motive power on

the Toledo, St. Louis & Kansas City Rail-

way.

Mr. James L. Brass has been appointed

general manager of the Virginia &
Southwestern, with headquarters at Bris-

tol, Tenn.

Mr. Geo. W. Smith, master mechanic
of the Santa Fe system at Albuquerque,

N. M., hai been transferred to San Ber-

nardino, Cal.

Mr. Chas. A. Wiss has been appointed

master mechanic of the Peninsular Rail-

way at Shelton, Wash., succeeding Mr.
Geo. Lovelace.

Mr. W. H. Whetzel has been appointed

assistant traveling engineer on the Second
district of the Third division, Baltimore &
Ohio Railroad.

Mr. T. J. Bond has been appointed

traveling fireman on the First district of

the Second division of the Baltimore &
Ohio Railroad.

Mr. Fred W. Wright, foreman of car

shops of the Great Northern at Great

Falls, Mont., has been promoted to gen-

eral car foreman.

Mr. A. E. Toulon has been appointed

trainmaster of the Cairo division of the

Cleveland, Cincinnati, Chicago & St. Louis

at Mt. Carmel, 111.

Mr. H. Baker has been appointed super-

intendent of the Freeport (111.) division

of the Illinois Central, vice Mr. H. W.
Wallace, transferred.

Mr. E. W. Moore, trainmaster of the

Mobile & Ohio at Murphysboro, 111., has

been transferred to Meridian, Miss., vice

Mr. H. L. Hunger'ord.

Mr. R. J. Turnbull has been appointed

master mechanic of the Santa Fe system

at Albuquerque, N. M., succeeding Mr.

G. W. Smith, transferred.

Mr. H. L. Hungerford, trainmaster of

the Mobile & Ohio at Meridian, Miss., has

been transferred to Tuscaloosa, Ala., vice

Mr. W. N. Jones, resigned.

Mr. Chas. A. Shields has been appointed

superintendent of the Virginia & South-

western, vice Mr. Wm. Coyne resigned.

Headquarlers at Bristol, Tenn.

Mr. H. W. Wallace, superintendent of

the Freeport division of the Illinois Cen-

tral, has been transferred to Louisville,

vice Mr. W. J. Harahan, promoted.

Mr. A. T. Valentine has been appointed

trainmaster of the Illinois Central at Jack-

son, Miss., having jurisdiction on the line

from Jackson, Miss., to Canton, Miss.

Mr. Geo. Lovelace, master mechanic of

the Pennsylvania Railway, has been ap-

pointed purchasing agent at Shelton,

Wash., vice Mr. A. Johnson, resigned.

Mr. J. R. W. Davis has been ap()ointed

division engineer on the Chicago Great

Western at Des Moines, Iowa, vice Mr.

H. B. Merriam, transferred to Dubuque.

Mr. Geo. A. Gallagher has been appoint-

ed master mechanic of the Eastern of

Minnesota, succeeding Mr. T. E. Adams,
resigned. Headquarters at Superior, Wis.

Mr. J. F. Enright, general foreman of

the Plant System at Waycross, Ga., has

been promoted to position of master me-
chanic of the third division at Waycross,

Ga.

Mr. F. J. Trinder, a locomotive engi-

neer from the Chicago & Alton Railroad,

is now with the New York Air-Brake

Company, with headquarters at Chicago,

111.

Mr. J. C. Carroll, foreman of the Louis-

ville & Nashville at Bowlin^^ Green, Ky.,

has been appointed general foreman at

Corbin, succeeding Mr. J. Ashworth, pro-

moted.

Mr. G. N. Hovvson has been promoted

from foreman machine shop of the South-

ern Railway, at Spencer, to general fore-

man at Greensboro, N. C, succeeding Mr.

S. R. Richards.

Mr. J. M. Robb, division master me-

chanic of the Chicago Great Wenern at

St. Paul, Minn., has accepted a similar

position with the Virginia & Southwestern

at Bristol. Tenn.

Mr. A. H. Smith, superintendent of the

Michigan division of the Lake Shore &
Michigan Southern, has been promoted to

assi.-tant general superintendent, with of-

fice at Cleveland, O.

Mr. J. A. Carney, master mechanic at

Beardstown, III., on the Chicago. Burling-

ton & Quincy. has been transferred to the

Burlington division, with headquarters at

West Burlington, Iowa.

Mr. M. M. Reid has resigned as master

mechanic of the Southern at Lawrence-

ville, Va.. to accept a position with the

Dayton, Springfield & Urbana Electric

Railway, at Springfield, Ohio.

Mr. E. R. Webb has been appointed

master mechanic at Michigan City, Ind.,

of the Michigan Central Railroad. Mr.
Webb has been traveling engineer on the

I'nited States division of this road.

Mr. James M. Barr. third vice-president

of the Atchison, Topeka & Santa Fe, has

accepted the position of first vice-president

and general manager of the Seaboard Air

Line, with office at Portsmouth, Va.

Mr. J. W. Brown has been appointed

general foreman of the Santa Fe at San
Bernardino, Cal. He was formerly round-

house foreman on the Chicago, Indian-

apolis & Louisville at Lafayette, Ind.

Mr. Andrew McGill, general foreman

of the Erie shops at Avon, N. Y., has re-

signed to accept the position of general

roundhouse foreman of the Delaware,

Lackawanna & Western at Scranton, Pa.

Mr. A. J. Cota, air-brake inspector of

the Chicago, Burlington & Quincy, has

been appointed master mechanic of the St.

Louis division, with office at Beardstown,

111., succeeding Mr. J. A. Carney, trans-

ferred.

Mr. W. O. Thompson, secretary of the

Traveling Engineers' Asociation, has en-

tered the service of the Railway Depart-

ment of the International Correspondence

Schools. His headquarters will be Chica-

go, 111.

Mr. J. R. Horgan, trainnia.~ter on the

Lake Shore & Michigan Southern at Buf-

falo, N. Y.. has been promoted to -uper-

intendent of the Michigan division, with

headquarters at Toledo, O., vice Mr. .A.

H. Smith.

Mr. C. H. Prescott has been appointed

master mechanic of the Spokane Falls &
Northern at Spokane. Wash., vice Mr.

Jas. Slavin. Mr. Prescott resigned this

position two years ago to engage in com-
mercial business.

Mr. J. M. Herbert, superintendent of

the Missouri Pacific at Osawatomie, Kan.,

has resigned to accept the position of gen-

eral superintendent of the St. Louis. Iron

Mountain & Southern, succeeding Mr. E.

A. Peck, re-igncd.

Mr. L. E. Butler, general foreman of

the Missouri Pacific Railroad, Kansas
City, AIo., has resigned his position with

that road to connect with the Chicago

branch of the United States Metallic

Packing Company.

Mr. James Ashworth. genera! f.ireman

of the Louisville & Nashville at Corbin,

Ky.. has been promoted to master me-
chanic of the South & North .\labama

and Birmingham Mineral divi-ion. with

ciffice at Birmingham. Ala.
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Mr. J. J. Clair has been appointed travel-

ing engineer for the First and Third dis-

tricts, Pittsburgh division of theBaltimore

& Ohio Railroad. Mr. Clair has been an

occasional contributor to Railway and
Locomotive Engineering.

The jurisdiction of Mr. W. W. Lowell,

ma ter mechanic at Brookfield, Mo., has

been extended to cover the East division

of the Hannibal & St. Joseph, but not in-

c'udijig shops at Hannibal, which will be

in charge of Mr. I. N. Wilber.

Mr. E. C. Kenyon, for the past three

years chief clerk for the master mechanic

of the Seaboard Air Line at Portsmouth,

Va., is now connected with the Railway

Department of the International Corres-

pondence Schools of Scranton, Pa. He is

located at Chicago, 111.

Mr. D. R. McBain has been appointed

master mechanic of the Canada division of

the Michigan Central Railroad at St.

Thomas, Ontario, vice Mr. M. L. Flynn,

who has resigned. Mr. McBain was at

the time of his appointment master me-

chanic at Michigan City, Ind., on the same

line.

Mr. J. McGie, master mechanic of the

Montana Central, has resigned to accept

a position on the Central Railroad of New
Jersey as master mechanic. Mr. McGie
is a man of considerable experience,

having served in the position cf master

mechanic on the Great Northern for sev-

eral years.

Mr. ' Wm. Black has been appointed

traveling engineer on the United States

division of the Michigan Central Railroad,

vice Mr. E. R. Webb, promoted to master

mechanic. Mr. Black has been a locomo-

tive engineer on this road since 1881. His

skill and progressive ideas fit him for his

new position.

Mr. Charles A. Moore, of the firm of

Manning. Maxwell & Moore, Liberty

street, New York, is going to be one of

the company which will go with President

McKinley on bis tour south on the Paci-

fic coast. Mr. Moore is an intimate per-

sonal friend of President McKinley and

has great influence with the head of this

Republic. •

The Bessemer & Lake Erie have as-

sumed control of the Pittsburgh, Bessemer

& Lake Erie, and the following appoint-

ments have been made : H. T. Porter,

chief engineer ; J. M. Ritchie, purchasing

agent, with offices in the Carnegie Build-

ing, Pittsburgh, Pa., and J. S. Matson,

superintendent ; E. B. Gilbert, master me-
chanic, with offices at Greenville, Pa.

President W. H. Newman, of the Lake
Shore & Michigan Southern, has created

tlie position of assistant general superin-

tcixlent. Mr. A. H. Smith, formerly su-

perintendent of Michigan division, has

been appointed to that position. Mr. J. R.

Horgan has been appointed superintendent

Michigan division. Mr. J. J. Brett has

been appointed trainmaster Eastern divi-

sion.

Mr. M. La Quay has been appointed

air-brake inspector and instructor on the

Chicago & Alton Railway. Mr. La Quay
was a locomotive engineer on the Chicago

& Grand Trunk Railway for a number of

years ; later on in the same capacity on

the Illinois Central Railroad. In October,

1898, he entered the service of the New
York Air-Brake Company, resigning

March 31, 1901, to go on the Chicago &
Alton.

The following changes have been made
on the Wheeling & Lake Erie Rail-

road : Mr. J. B. Braden, superin-

tendent motive power and cars, having re-

signed, Mr. C. S. Morse is appointed act-

ing general master mechanic, with head-

quarters at Cleveland, Ohio; Mr. J. E.

O'Hearne, master mechanic, with head-

quarters at Norwalk, Ohio ; Mr. Charles

Hagen, master car builder, with head-

quarters at Ironville, Ohio.

Mr. T. E. Adams, master mechanic of

the Eastern Minnesota, has left that road

to accept a position as general master me-
chanic of the Cotton Belt ; headquarters at

Pine Bluff, Ark. Mr. Adams has been

connected with the Great Northern for

over twenty years, filling the positions of

traveling engineer, master mechanic and

division superintendent. The fact of his

being called to his new position demon-

strates the ability with which he has filled

his former positions.

Messrs. George W. Woolliscroft and R.

M. Deeley, mechanical engineers con-

nected with the Midland Railway of Eng-

land, are visiting in this country for the

purpose of studying Ainerican railway

workshop practice. They expect to be in

this country about four months. Mr. J.

Higginbottom, an engine driver on the Mid-

land, who is secretary of the Engine Driv-

ers' and Firemen's Life Assurance and

Permanent Incapacitation Fund, is also

coming here in May, in order to study

how American locomotives perform the

high duty for which they are reputed.

In sending a renewal of his subscription

for Railway and Locomotive Engineeer-

ING, Mr. George W. Adams, master me-

chanic of the Hawaiian Government &
Sugar Company's Railway, says : "I hope

this will reach you without going to the

bottom of the ocean, as the last one did.

. . . I am going to write some pieces

for you as soon as I get over this hurry,

caused by a ten-days' flood we have had

here, which carried away all our bridges

and about three miles and a half of my
road. To say that I have been busy is

stating it very mildly. What do you think

of loH inches of water falling in about 8

hours and 31 inches in 8 days? We began

to look towards Old Haleakala."

The following changes have been made
on the Chicago, Rock Island & Pacific

Railway : Mr. A. J. Hitt, general super-

intendent, has become general manager,

with headquarters at Chicago; Mr. W. M.

Hobbs, superintendent of lines east of
Missouri River, has become general super-

intendent of the entire system, with head-

quarters at Chicago; Mr. W. H. Stillwell,

superintendent of lines west of Missouri

River, has become superintendent of lines

east of Missouri River, with headquarters

at Davenport ; Mr. C. H. Hubbell, super-

tendent of Chicago terminals, has become
superintendent of lines west of Missouri

River, with headquarters at Topeka.

Mr. L. E. Johnson, general manager of

the Norfolk & Western Railway, delivered

an address before the engineering stu-

dents of Purdue University, April 8th.

In deference to the specific request of the

university authorities, Mr. Johnson spoke

upon "The Duties of a General Manager."

After describing somewhat briefly the or-

ganization of a railway, he discussed more

in detail the character of the business

which reaches the office of a general man-

ager. He incited some amusement by re-

lating incidents arising in connection with

claims, and then by exposing the record

of a single day's work, convinced his stu-

dent audience that- the office of a general

manager was no sinecure. The lecture

was instructive, interesting and inspiring.

Engineers Regret that Mr. McConnell
has left the Union Pacific.

The General Committee of Adjustment

of the Brotherhood of Locomotive Engi-

neers belonging to the Union Pacific Rail-

road, representing their class, wrote the

following letter to Mr. J. H. McConnell

when he resigned the position of superin-

tendent of motive power of the road

named

:

"We learn with regret that you are

about to sever your connection with the

Union Pacific Railroad as superintendent

of motive power on April ist, and, having

been in the mechanical department for a

third of a century, we are pleased to know

that during all these years of association

of employer and employe you have

earned our highest esteem, as years have

passed, by your honorable and just man-

ner of treating all who have had their lit-

tle misfortunes. You were always ready

and willing to listen to their troubles and

adjust their differences fairly and honor-

ably, with proper regard for the interests

of those you represented and justice to

all.

"On your retirement after so many years

in official capacity and leaving a record of

which any man might be proud, there-

fore, permit us to extend to you, in behalf

of the locomotive engineers of the Union

Pacific Railroad, our hearty and sincere

appreciation of all you have done for our

interests, individually and collectively.

We heartily and sincerely wish you suc-

cess in whatever new field of labor you

may enter.

The issue of January, 1901, is exhausted

so that no more subscriptions can begin

with that number.
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Club of Boy Engine Builders.

A young correspondent writes us

:

Two years ago, in the town of Mont-

clair, N. J., there lived four boys, namely

:

Benj. Locke, jr., C. D. Collison, Stephen

Mershon, jr., and myself—:Wilbur F. Lin-

ger—four boys who were as "crazy"

about locomotives and railroads as most

boys are about fishing, swimming, foot-

ball, etc. We understood from patient

study, all about a locomotive, how to run

it, etc.

We formed a club in the year 1899 dur-

ing the summer, and built a wooden loco-

motive. Although made out of crude ma-

terial, as best we had, this engine was the

"talk of the town." Accounts of it oc-

curred in several local and New York pa-

pers. Engineers from neighboring rail-

roads visited us and ran our machine, and

remarked that it was an excellent piece of

work.

This locomotive was half the size of a

real engine and perfect in every detail. It

had the usual sloping grate, a perfectly

made little cab, in which two or three per-

sons could stand comfortably ; the throttle,

reversing-lever, air-brakes, gage-cocks,

gages, lubricator, Sander, etc., etc., each

and everything was there and in its prop-

er place. In its place was a fine little set of

link motion, which, although made by us,

worked perfectly. In fact the whole en-

gine was a model.

The name of our club was the Culm

Railroad Club, the word "Culm" being, as

you see. the initials of the name of each

member: C-olIison, U-nger, L-ocke, M-er-

_

shon.

Improved Hollow Staybolts.

Falls Hollow Staybolt Company are

now rolling hollow bolts by their recently

improved process which enables them to

produce hollow bars 8 to 9 feet long, any

size outside or inside diameter and per-

fect in every detail. These bars are ready

to cut thread and apply, which saves the

expen.sive process of drilling, which is

very injurious to a staybolt. Falls Hollow

bolts were specified in many of the recent

orders for new locomotives. This com-

pany also manufacture a superior solid

staybolt of the same high grade charcoal

iron used in their nollow bolts, and they

guarantee every bar to meet railway com-

panies' specifications and give perfect

satisfaction.

"The Cause of Foaming in Locomotive

Boilers" is the title of a small booklet pub-

lished by the Industrial Water Company,

IS Wall street. New York. It treats of a

variety of subjects relating to feed water

and boilers in a very masterly fashion, and

contains numerous facts interesting to lo-

comotive men. We should advise every-

one interested in care of boilers to send

for this booklet. We believe it is sent out

free.

Ulrich Eberhardt.

After a lingering illness, Ulrich Eber-

hardt, president of Gould & Eberhardt,

Incorporated, and one of the founders of

the former firm of Gould & Eberhardt,

died at his home in Newark, N. J., March

31st. He was born on December 4,

1841, in the village of Mettlen, Canton of

Turgau, Switzerland. In the qarly fifties

his father brought his family to this coun-

try, after a hard wagon passage to Havre

and a forty-days' sail over the Atlantic.

The boy Ulrich was immediately sent to

work and received his education at the

Newark evening schools. He commenced
his career by stripping tobacco. He was

of a mechanical turn of mind, however,

and soon obtained employment operating

an engine at the Ward Rule Works in

Newark. Being desirous of entering a

machine shop, he was apprenticed to Ezra

Gould, who was tlien running a small ma-

1
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Review of Progress on the Trans-

Siberian.

BY L. LODIAN.

SECOND ARTICLE—BRIDGES.

The chief are those over the Enecei, at

Krasnoiarsk; the Ob, which is the boun-

dary river defining central from western

Siberia; the Tom, from which the town

of Tomsk, about a hundred verstas dis-

tant, takes its name; the Irtish and the

Tobol, both on the great steps of the

western expanses; and, in eastern Siberia,

over the numerous affluents of the Ycypi

(pronounced Ucuri). Owing to change of

route, the great two-versta bridge over the

Amur at Kabarofsk was abandoned in the

paper stage, and is not likely to be built in

the first half of this century. There are

a number of minor bridges on the trans-

Baikal. The Angara, at Irkutsk, will not

be bridged, and the depot will always be

found inconveniently placed on the south-

em side of that river. There is one wood

bridge crossing this near the governor-

Cone bridge of 150 sargens, or over 1,000

feet, costing on this item 15,000 rubls, or

$7,500). The paint fizzles and flakes off

in summer under piping-hot Siberian rays,

and cracks off under the arcticy ice-blasts

of midwinter.

All the bridges are provided with foot-

walks for use of the railroad employes, but

which are also used to a permitted extent

by the country people.

The bridge columns are of stone, are

placed transversely, and are of proportion-

ate massiveness. Their foundations were

all built up under the usual conditions of

caisson work—the men working under two

atmospheres in summer time, but in win-

ter, all things being congealed solid

—

many of the rivers frozen in parts to the

bottom—there was no need of pressure. I

never heard of cases of caisson disease

—

which complaint (after my own varied ex-

perience and immunity) I am inclined to

believe is aggravated by imagination.

WOMEN EMPLOYES ON THE TRANS-SIBERIAN.

It may perhaps be little suspected, but it

Labopatopia, phot., Ekaterinburg, Asiatic Urals.

STREET AND CHURCH IN EK.\TERINBURG (TYPICAL OF ALL RUSSIAN PROVINCIAL TOWNs).

general's imposing white house. As rail-

roads are built in Russia, there seems to

prevail a provoking disposition to make
people go or walk to the railroad, instead

of taking the railroad to them. Take

Tomsk, for instance
;
you have to travel

over five verstas (three miles) of open

country to reach the depot. At Irkutsk

the distance is half that; but Irkutsk is

only one of hundreds of such instances

throughout the Russian union.

All the big bridges are of steel, truss-

built, of from three to eight spans, aver-

aging so sargens (i sargen =^ 7 feet).

There is not a solitary double-track bridge

on the system. They are one of the best

features on the trans-Siberian—all being

examples of lightness and strength com-

bined. The extreme dryness of the climate

winter and summer will always be found

in their favor, and it might almost be said

painting could have been dispensed with,

and a quick-drying coat of oil suffice.

However, a couple of mats of ordinary

red lead were given at a light expense

is nevertheless a pleasant fact, that women
are fairly well represented in the exploita-

tion of the great Siberian. The engineer-

ing tourist-trotter traveling overland from

the Pacific will see them in force from

the start—at Vladivostok. They will be

found employed in most all the engineer-

ing bureaus, as stenographers (manipulat-

ing Remingtons with poorly-designed

Russian type-characters), as accountants,

telegraphers, etc., and on the permanent

way you will actually occasionally see

some poor local village women employed

for signaling and light track work.

Many of the section engineers' wives are

the best help-meets the engineers possess

away out in the wilds of Siberia, helping

their husbands nobly in pressure of routine

work, in addition to their regular dis-

charge of household duties and the cares

of their babies (for many of the young

engineers, in going to lonely Siberia, took

a wife on the strength of it ; and interest-

ing family additions are consequently in

vogue along the line).

Lubrication of

Hard Worked Air

Pumps.

lu the days when the air

pump had but few brakes to

supply it could be run at a

slower speed. The changed

conditions of the present day

are developing new troubles and

making old ones worse. We
hear of overheated pumps, rapid

wear of air packing rings, and

wear of C3'linder and broken

valves.

We are told that these occur

where pumps are worked hard,

and, to a considerable extent,

are undoubtedly due to insufiS-

cient lubrication of the air

cylinder.

Engineers who have such

troubles write us asking if

Dixon's pure flake graphite will

make better lubrication. For

lubricating air brakes we usual-

ly send Dixon's No. 635. After

a while we write and ask if the

sample was received and if it

proved satisfactory. So far all

who have replied say it has been

more than satisfactory. They

tell us that Dixon's pure flake

graphite does not gum and does

not burn out, but does lubricate

perfectl}'.

If 3'ou would like to trj- a

sample it will come to you free

of cost.

Joseph Dixon Crucible Co.

Jersey City, N. J.
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HERE
IS A

Pressure

Regulator
THAT WILL

REGULATE.

After what I have seen of the home-

life among engineers in Siberia, I have a

high opinion of the nobleness of character

and devotion of Russian and Polish wives;

and I still feel full of gratitude to many
of them for little kindnesses received.

Think of a young bride abandoning the

gay whirl of society of Mockba or War-
szawa or Peterburg, and accompanying

her husband thousands upon thousands of

miles to the remotest parts of the trans-

Siberian Railroad—to be, maybe, 100 miles

from the nearest village, as many from a

doctor, and 500 to 800 miles from a sec-

ond-rate theater I-

I append herewith a portrait of one of

these devoted engineer's wives—Cenopa

Feb—which will give the reader a good

idea of the strong intellectuality of these

brave Slav women. This lady is not alone

a capable manager, but she is—like Vera

Papof, of the Irkutsk daily Boctochnoe

fiold Car Heating Co.,

Frankfort and Cliff Sts.,

NEW YORK.

Branch Office, 65S Uoukery, Chicago. Ills.

Canadian produce and productions; taking

back (usually light) Siberian furs and

some productions.

This is all the information that can be

accorded so far of this quietly preparing

trans-arctic route. It is entirely private

and unofficial, seeks no assistance, and it

in exceptionally competent hands.

THE STRATEGIC IMPORTANCE OF THE TRANS-

SIBERIAN TO BE SOON NULLIFIED.

Much has been written of this road as

a military enterprise. Of its "strategic

importance" (?) a deal has been penned.

But how long will it last? As the result

of my extensive travels in Asia, I will

venture to prophesy a "small crop" of

trans-Asiatic railroad systems during the

next decade or fifteen years. The entire

conclusion, a couple of years hence, of the

Russian road to the Chinese sea, will but

act as an impulse to the building of trans-

Asiatic systems along more southerly and

Fig. 18

Gold's Improved Balance

Valve Pressure Regulator

reduces from boiler pressure to a

fraction of a pound. It will not

var\- under any conditions.

It is efficient, economical, sim-

ple and durable.

Catalogue, circulars and further

information cheerfullv furnished.

tip Peh. phot., Xapkof, Pocia.

A CUTTING ON THE ASIATIC SLOPE OF THE CENTRAL URALS.

Obozpenie (Eastern Review)—one of the

intellectual stars of Siberia.

AN UNE.XPECTED OUTCOME OF THE TRANS-

SIBERIAN : A PREPARING TRANS-ARCTIC

SURVEY.

"It is the unexpected which happens,"

and but for the trans-Siberian, the pre-

paring trans-arctic survey outlined on map
herewith, might never have been heard

about. This is to ascertain the possibility

of e-tablishing over-ice sledge-caravan

communication between the American and

Asiatic continents, via arctic, and is to be

available only during the winter, or say

for but six months of each year. The

Siberian side will always be considered the

starting point, with lakytck (Lena River)

as headquarters; but the chief carrying

traffic will be from the American side,

across to Siberia, with .American and

more congenial parallels. These will nullify

any military advantages of the tram-

Siberian.

To give an illustration of how history

will repeat itself: Little more than three

decades ago, so poor was the prospect of

the realization of a through trans-Amer-

ican railroad, that the United States

government (that is to say, the people)

had to give a generous hand—and the Cen-

tral Pacific link became a fact. Had a

person at the moment mooted the idea of

more trans-American roads, he would have

been set down as an arrant fool.

To-day there are, including Canada,

what may be termed seven direct-through

trans-American railroad systems, although

it is true only one of these trans-continen-

tal routes is owned by the same company

throughout.
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SUMMING UP—RAILWAY WILL NEVER BE A

FINANCIAL SUCCESS.

As a success, it will be a failure, and as

a failure it will be a success. In other

words, the great Siberian will prove a

successful failure—financially. It will

never pay, so long as it remains in the

hands of an official administration. Lease

it on low terms to private .individuals, and
it might pay after some fifteen or twenty

years; but then, even on low terms, the

administration would never be likely to

find anybody willing to tackle the huge
white elephant. It would be too gigantic

an effort even for western capitalists, who
moreover, would never be able to work
harmoniously with Russian officialdom.

The Russians are working the stupen-

dous system with the cheapest help—with

thousands of ill-paid poor devils (from
section engineers equaling $6o' per month,

to station-chiefs with $20, and trackmen
with $8), and yet the road will never pay.

It will never yield a maravedi of profit

My behind-the-scenes knowledge of the

great Siberian—all acquired on the spot

—

after a year's inspection, is such that

(having to re-travel Siberia) I do not

care to state all I know—not wishing to

rouse the susceptibilities of the authorities.

Still, making all allowances, I can only

conclude by wishing the administration a

successful way out of their financial diffi-

culty. What that "way out" will be, no-

body knows.

"two streaks of rust'' 5,000 MILES LONG.

Certain it is that with the nullification

of its military and commercial importance

by the building, as already hinted, of more
southerly trans-Asiatic railroad systems,

the trans-Siberian threatens to become re-
'

duced to little better than a couple of rusty

red streaks 5,000 miles long ! An expen-

sive $250,000,000 railroad that—rusting un-

der only too limited local traffic use and
for occasional military requirements.

The prospect is not bright for the trans-

Siberian. It is hopelessly between the two

Bpickalof, phot., Irkutsk.

IRKUTSK^ CAPITAL OF SIBERIA—GOVERNOR-GEN ERAL's RESIDENCE ON THE ANGARA.

under existing conditions. The thousands

of poor byrreps (untranslatable Russian

slang word meaning a singularly unfor-

tunate person) who constitute the muscle

and sinew of the enterprise—trackmen,

plate-layers, switchmen, train crews, etc.

—

have almost a dog's life in the severest

wintry climate, through which a railway

runs, in the universe; and they only just

exist on their pitiable wage. They have
scarcely any creature comforts ; but are

hospitable and honest. Even with the low
wages, prices are generally double what
they are in America or Britain. Thus,
sugar costs them 20 kopeks (10 cents) a

pound ; inferior tea, 2 rubls per pound
($1); coffee still more; cocoa is an un-
known luxury; meat and bread about

same as in the western world; but all

articles of clothing cost more than double
what the American or Britisher has to

pay—and shoddy, tariff-protected, Rus-
sian-made goods at that. As an example,
of the curse and folly of protection, Russia

offers an object-lesson that is a study.

d's. So the Peterburg people can only

make up their minds to always run the

railroad at an economic loss.*

The Atchison, Topeka & Santa Fe Rail-

way have placed orders for thirty-two

passenger cars. Among the devices stipu-

lated to be used on these cars is the

Pintsch lighting system. This is of con-

siderable significance, for no road has per-

mitted so many experiments with various

systems of electric car lighting as has the

Atchison. The fact of Pintsch light being

used on these new cars therefore proves

emphatically the reliability and practica-

bility of the compressed gas system. When
these cars are in service, the Atchison will

then have 106 of their passenger cars

equipped with the Pintsch light system.

•The meaningofthe words "economic loss," although
of usual occurrence, will not be found explained in any
dictionary extant. Here is my own definition—and I
think it w-ili be accepted by economists generally

:

" Economic loss," a particular work known in advance
in loss, but ser\'ing (though not always; the
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any other piston drill.

2— It is immensely power-

ful—the No. II drills i^-
inch holes with ease.
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—no taking apart to oil.

4— It is reversible by a

turn of a lever.
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Pressed Steel Cars.

Among the interesting exhibits at the

Pan-American Exposition, at Buffalo,

graphically illustrating the great strides

taken by the railroads of this country in

recent years in the matter of freight

equipment, will be that of the Pressed

Steel Car Company, of Pittsburgh, Pa.

This exhibit will be in the Railway Ex-

hibit Building. The exhibit, as planned

by the Pressed Steel Car Company will

occupy 200 linear feet of track space, and

will consist of five cars, showing various

types designed and built at the company's

plant. The box car will be utilized as a

booth and office, and will be comfortably

fitted up for the accommodation of visit-

ors.

That the steel cars built by the Pressed

Steel Car Company have been eminently

successful is conclusively shown by some

exhaustive tests, recently made by one of

$1,019.39 was spent for repairs from acci-

dents, and an expenditure of only $157.60

was due to ordinary repairs. In the cases

where cars were damaged by accident,

wooden cars would have been entirely de-

stroyed.

Paint for Tools and Electric Drives.

The question of painting shop tools or

machines is receiving considerable atten-

tion. There is a tendency toward lighter

colors, white seeming to be growing in

favor in many places. Quite an innova-

tion in this respect was recently found in

the shops of the Bullock Electric Manu-

facturing Company, of Cincinnati, Ohio.

Here the tools are all painted with alumi-

num paint and look well after two years'

service since painting. It seems to wear

well and brightens up the shop consider-

ably.

Apcentef, phot-, Zlatoyet. Central Urals.

ON THE EL'KOI'EAN SLOPE OF THE UR.\L RANGE,

FLOODS.

illOWIXC COUNTRY UNDER SPRINGTIME

the large Eastern railroads. Six trains

were sent out over the line. One was a

combination train, made up of all kinds of

freight cars ; another was made up of 80,-

ooo-pound capacity cars, another of 40,-

ooo-pound capacity cars, another of 60,000-

pound capacity cars, another of 50,000-

pound capacity cars, and one of pressed-

steel cars of 100,000 pounds capacity. The
tests showed that the train of steel cars

carried from 12 to 20 per cent, larger pay-

ing tonnage, used less water, used from

14 to 59 per cent, less coal, and made the

trip in better time by 26 minutes than its

closest competitor.

So far as the cost of repairs is con-

cerned, that pressed-steel cars are less ex-

pensive than wooden ones is conclusively

shown by the actual experience of rail-

roads using steel cars. One railroad re-

ports that the total cost of repairs on 1,000

steel hopper cars during ten months' ser-

vice amounted to $1,175.99. Of this amount

Another and perhaps the most notice-

able feature is the entire absence of belts

—every machine being driven by its own

motor. While this is rather expensive in

first cost and would not be warranted in

many cases, the increased output goes far

toward offsetting this. This drive gives a

machinist absolute control of the speed of

his machine for all work. He can in-

crease it to obtain best results, which is

of more importance in the economy of

electric driving than the actual power

saved over the line shaft method.

The problem of how fine it pays to sub-

divide the power is not a settled one by

any means and varies according to con-

ditions, as well as individual ideas. -As

a rule few advise using less than two-

horse-power motors, and tools requiring

less than this are grouped to be driven

from a center or jack shaft. They are

interesting questions for the shop man ta

consider.
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Why is a Locomotive Compounded?
BY ROGER ATKINSON.

Why do you "compound" a locomo-

tive? Is it to use the steam twice?

This was the very pertinent question

asked by a locomotive engineer who was

running a compound locomotive, the first

he had ever handled. It was a dark night

in early winter; he was running light, had

no crossings to make, so the writer en-

deavored to give an explanation which

would embody the leading reasons with-

out involving any mathematics requiring

paper calculations. As it may be of use

to others, it is given here in popular form.

A locomotive is "compounded," not to

use the steam twice, but to get the great-

est possible amount of work out of a given

quantity of steam, by avoiding some loss

in the cylinder from condensation. It is

generally known that steam as ordinarily

used in locomotives is very wet ; that is.

The opposite condition is easily recog-

nized in an air compressor or Westing-

house pump, where it is seen that if air

(or gas) is compressed it gets hot, and

thereby raises its pressure (and resist-

ance) above the natural increase due to

decreased volume, as can be proved by

holding it when compressed and allowing

it to cool, and observing the decrease in

pressure by a gage.

It will be understood that if the com-

pression be done quickly, the air (or gas)

will be heated more than if done slowly,

as it has more work done on it in a given

time and less time to radiate the heat

which is generated. Also, therefore, on

the contrary, the quicker the steam in the

cylinder is allowed to expand, the more it

will lose by internal condensation during

the stroke.

Now. suppose the steam in the boiler is

at a pressure of 180 pounds per square

THE BEST BOOKS FOR

RAILROAD MEN

t,KL\r 5lILKI\N KMLWW—SCENERY ALONG THE AMUR, EASTERN SIBERIA.

it carries with it a great amount of vapor;

or, as it is called, is saturated (with

water). It is in a somewhat similar con-

dition to the atmosphere when fully

charged with moisture and when any ad-

dition would form a cloud. Any lowering

of temperature in the cylinder causes some
condensation to take place and a corres-

ponding fall in pressure.

Thus when steam (saturated steam) is

allowed to flow into a cylinder, which is

naturally cooler than the boiler, there is a

commencement of loss from condensation

in warming the cylinder. That is the first

lo^s.

Next, any gas under pressure being al-

lowed to expand takes heat out of itself

to perform that expansion, and in doing

so loses more pressure than is required to

perform the expansion as it cools itself.

That is the second loss.
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inch, then the boiling point is about 379

degrees Fahr., and if the engine is work-

ing regularly we may suppose its tem-

perature to be about 370 degrees Fahr.,

when it reaches the cylinder, it is then

expanded after cut-off takes place, and

exhaust takes place before the end of the

stroke, and at the end we may assume the

pressure to be 5 pounds ; the temperature

corresponding will be about 230 degrees

Fahr. Now, if the engine is making 240

revolutions per minute (four revolutions

per second) the above stroke and the

changes incurred will occupy one-eighth

of one second, a fall of 140 degrees in tem-

perature. But, it may be asked, can steam

lose its heat so rapidly as to fall this

amount in the time? It certainly can.

The speed with which a gas can give out

or absorb heat is not commonly known,

but as an example we may take the boiler

kJ^
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itself. The firebox gases have a tempera-

ture of over 2,000 degrees Fahr., and yet

in an ordinary locomotive the smokebox
temperature in regular work is seldom

over 750 degrees Fahr., and the gases do

not occupy more than about a second in

their passage through the tubes, entailing

a much greater drop. The flue gases,

however, do not condense, while the steam

in the cylinder does; so that we do not

know accurately what the temperature is

at the end of the stroke, but it is likely to

be lower than that assumed, viz., 230 de-

grees Fahr. That this condensation does

take place is certain, and Prof. Him, of

Vienna, devised a simple method of ren-

dering the changes visible, by inserting a

device consisting of two short glass tubes,

one within the other, and set in brass con-

nections, so as to screw into the hole in

the cylinder cover used for taking indi-

cator diagrams. The outer tube was pro-

vided to protect the inner one from any

atmospheric influences. As near as the

writer's memory serves, the following is a

description of what was observed. When
the inlet of steam took place, a slight fog

was observed in the inner tube; this con-

tinued until the point of cut-off; while ex-

pansion was going on the mist became a

fog, and coalesced into drops when ex-

haust took place. This continued until

the exhaust closed and compression com-

menced, when the entrapped steam became

heated by the pressure and took up the

moisture, and the glass became clear again.

This was repeated at each stroke. If the

reader will imagine what it would feel

like to be removed from one atmosphere

to another involving a drop of 140 de-

grees Fahr., or from a summer heat of

100 degrees in the Shade to 40 degrees be-

low zero in one-eighth of one second, it

will give some idea of what the effect

must be on such a condensable vapor as

steam.

Now in the compound locomotive this

change is effected in two stages, and as

near as possible two equal stages—that is,

in one cylinder, the high pressure, the

steam is only allowed to expand half-way,

say involving a reduction of temperature

of 70 degrees (370 to 300 degrees), it is

then allowed to pass into the low-pressure

cylinder where it is expanded the remain-

der and drops the other 70 degrees (300

to 230 degrees). As the time occupied by

each stroke is the same as before. Yt of

a second, the rate of expansion is only

half as fast, and therefore the amount of

condensation is reduced accordingdy.

However, as only half of the expansion

is to be taken out in the high-pressure

cylinder, we have to cut off at a later point

and it therefore again gives only half of

this condensation, which practically re-

duces the total to one-fourth of what

takes place in one cylinder of a simple

engine. This being repeated in the low-

pressure cylinder, gives only half of the

loss from condensation of the simple en-

gine.

It should also be noticed that the high-

pressure cylinder is never cooled be-

low the temperature of its own exhaust,

which we have assumed at 300 degrees

Fahr., and therefore it does not have to

be warmed so much by the incoming steam

from the boiler, also the low-pressure cyl-

inder has only to be warmed up to the

temperature of the high-pressure exhaust,

and thus a further loss is avoided in each

cylinder.

It is stated by those who have investi-

gated the subject accurately, that in simple

engines, out of the amount of steam pro-

duced from the quantity of water evaporat-

ed by the boiler there is only about one-half

accounted for in the indicator diagrams;

that is, if a diagram showing equal work

done was produced by dry steam, it would
only take about one-half the water, and

therefore only half the fuel. This showi

the great possible opening for economy
in the locomotive.

Purdue, University Catalogue.

We have received a new catalogue,

issued by the Purdue University, which

gives a great many interesting particulars

about the course of instruction followed

in that useful institution.

The work of the Senior year in the de-

partment of mechanical engineering dis-

closes two important changes. The first

is in the offer of an elective in car and

locomotive design in conjunction with work

of steam engine and general machine de-

sign which hitherto has been required of

all students. This change responds to

the growing demand for men who have a

good degree of familiarity with the de-

tails of railway equipment. The second

change consists in the addition of a new
line of electrical work which is designed

to give mechanical engineering students a

limited amount of training with reference

to generators, motors and electric lines.

It will be of interest, also, to persons

associated with railway work to note in

that portion of the catalogue which con-

cerns equipment, the reference to the lo-

comotive museum, the beginnings of which

are now taking shape at the university.

The Norfolk & Western Railway Com-
pany have placed an order with the Rich-

mond Locomotive Works for consolida-

tion engines with the following dimen-

sions: Cylinders, 21x30 inches; diam-

eter of driving wheels, 56 inches ; driving

wheel base, 15 feet 6 inches ; total wheel

base, 23 feet 11 inches; weight in work-

ing order, 170,000 pounds; tank capacity,

5,000 gallons.

The New York Central people have de-

cided to add one more car to the Empire

State Express during the Pan-American

Exposition. It has been found that the

new Atlantic type of engines can handle

the train easily under all conditions of

weather.
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The Handy Car.

To reduce the empty haul of cars is a

matter that is always demanding the atten-

tion of traffic and operating officers, as it

practically costs as much to haul empty

cars as it does loaded cars, and as the

percentage of empty cars hauled to the

total is often as high as 30 to 40 per cent.,

a reduction of 5 or 10 per cent, would be

a very material one, particularly if it can

be accomplished without any extra outlay

;

that is, without exceeding the ordinary

expenses.

One way of reducing the empty haul

is presented in the use of the Handy

Car, a car much better adapted to general

purposes than any of our existing types

of equipment.

The particular new features lie in the

construction of the sides and ends of the

box. The roof construction can be any-

thing desired. The corner posts are angles

and the side and end posts are tees or

angles, and the carlins are tees or angles.

The posts are secured to the sills of the

car in a sort of stake pocket and the tops

of the posts and the ends of the carlins

are secured to the plates by malleable

brackets.

From the belt rail down, the boards, 2%
or 2y2 inches thick, run lengthwise of the

car as in a gondola, but instead of being

full length of the car they are cut into

panels fitted in between these steel posts.

In order to make pockets for the ends

of the boards a flat plate extends from the

belt rail to the floor, thus forming with the

flanges of the tees or angles the necessary

pockets. Bolts are passed through the

flanges of the tees or angles and the ends

of the boards and flat plates. Button-

head bolts are used with the nuts on the

outside. There are strap bolts similar to

what are used in gondola cars extending

from the belt rail through the ends of

the floor and through brackets secured to

the sills. The end boards are in one piece

of a length equal to the width of the

car and are secured in a similar manner

to the side boards. The door posts are

also steel.

There is no inside sheathing and the

car is flush on the inside from the belt rail

down. The outside sheathing extends

from the belt rail to the top of the plate

in the usual manner. There are no ver-

tical tie rods on the sides or ends and no
angular braces on the sides. There are

two angular braces on the ends of the

car on the inside.

The middle doors are of the usual make.

The auxiliary doors are made to close

flush and lock automatically on the inside,

thus not requiring seals. The gondola

section in connection with the steel posts

is what materially strengthens it as com-
pared with an ordinary box car.

The increased storage capacity for

freight is obtained by making the walls

of the car 2% or 2j^ inches thick instead

of 4, 4J^ or 5 inches in ordinary box

cars. Additional increased capacity is

obtained by the battering of the sides of

the car. The size of the roof is determined

by the usual method in providing for

tunnel clearances, and then instead of run-

ning the sides down vertically, as is re-

quired in the ordinary box car the sides

are battered outward and can be 4 to 6

inches wider at the floor inside than at

the roof line between the plates.

The reason it is claimed that this car

will cost no more than an ordinary box

car of the same capacity is, first, should

any particular box car, used for compar-

ison, be increased to a capacity equal to the

Handy Car, its cost, of course, would be

materially increased; second, the use of

short lengths of lumber reduces the cost

of the lumber $4 or $5 a thousand, and

it is not believed that the introduction

of steel in the construction would equal

the saving in the lumber.

The car has been patented. It is be-

ing put upon the market by Mr. Charles

L. Sullivan, well known to railroad men
through his connection with the Boyden
air-brake and the Cloud steel truck. His

office is in the Old Colony Building, Chi-

cago.

The continually increasing markets for

the steel and iron products of the United

States show how untiringly we are pur-

suing the steel makers of other countries.

The latest country to fall into line is Nica-

ragua, the government having recently

ordered 24,000 tons of steel rails for the

National Railroad. When we consider

that the road is being built by a German
and that all of their rails formerly came

from Germany, we can understand why
the older countries are considering a com-

mercial alliance against us.

The Book of the Century f
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The Railway Department of the Inter-

national Correspondence Schools, of

Scranton, Pa., are distributing, free, some

very neat buttons with a cut of the West-

inghouse quick-action triple valve, show-

ing all the parts of the valve. The differ-

ent air pressures are shown by different

colors similar to the illustrations used in

the lessons. They are unique object les-

sons and can be obtained by writing to the

Railway Department, tenth floor, Manhat-

tan Building, Chicago, III.

The Caledonia Railway Company have

ordered twenty steel cars to be built by

the American Car & Foundry Company.

The Caledonia people have had some ex-

perience with so-ton cars, and it is en-

couraging them to go further into the use

of cars of high carrying capacity.

The Assembly of the State of New York

have passed an anti-scalper act which is

likely to put a stop to the ticket-scalping

business which has been carried on so

largely in that State.
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cular, Terms, and names or
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copy of the book.
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Germany-W. H. Kuhl, 73 Jagerstr., Berlin W.
India—P. J. Wright, D. H. Ry., Tindharia.

New Zealand—David Hood, Victoria St, Hiwcra,.
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Diamonds
being the hardest things on
earth would make the ideal

abrasi\es

—

but diamonds are a little too
expensive to use freely in

the shop.
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is the next hardest known
substance, and is by all odds
the best practical abrasive in

the world.

It not only lasts much longer

than other abrasives

—
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lasting

—

and more than that

—
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work better.

The illustrated catalogue
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Among the Shops.

LEHIGH VALLEY AND LACKAWANNA AT

BUFFALO.

A trip over the different roads and visits

to the various shops along the route gives

one a pretty fair idea of the problems

which are keeping officials busy and which

are being solved in different ways by dif-

ferent men.

Reaching Buffalo by the Lehigh Valley

and journeying out to their shops at the

end of the street-car lines. Master Me-

chanic Siddell, who used to entertain us

at Salisbury, N. C, shows us the new

75-foot turntable and a number of other

interesting features. This turntable is

soon to be turned by electricity. The

snow had just departed and given a chance

to clean up—an opportunity which was

being rapidly seized and made the most of.

.A.mong the new features is a raised

m\\\

FOR GRINDING BALL JOINTS.

cinder track with a depressed track beside

it for the ash cars. The low ground in

East Buffalo is a handicap in this direc-

tion— it being almost impossible to keep

water out of depressions.

The sand-house is a new institution with

a pneumatic lifter. The sand is shoveled

into this and air admitted into the tank

raises it to the bins above, and from this

it is run into sand-box by gravity. Mr.

Siddell is experimenting with a steam dry-

er of his own construction, which seems

to be an improvement over the old one.

The big Baldwin compounds have been

doing good work during the snow and

bad weather, hauling their maximum load

of 2,000 tons, except in extreme weather,

when it was cut to 1.700 ions.

They have a neat device here for grind-

ing ball joints in steam pipes and rings,

which is shown in the accompanying

sketch.

At the Lackawanna shops in East Buf-

falo, they are making many changes which

are decided improvements. The roof con-

struction is not all that could be desired

from a modern standpoint, but new sky-

lights and the increasing introduction of

electric motors will help this by giving

more light and removing some of the

countershafts and belts.

These shops are pretty thoroughly

equipped with cranes which swing from a

pivot and run on a circular track. These

were considered quite the thing before the

days when the traveling crane showed its

all-around usefulness, and it is somewhat

of a surprise to the crane enthusiasts to

see the work done by these revolving

institutions when handled to their best

advantage.

These are equipped with air hoists and

some of them have motors for swinging

the traveler around the circle, .\nything

within the circle can be handled with ease

and dispatch.

They are getting in several new tools

and are re-arranging and re-setting most

of the others. General Foreman Michael

is grouping the tools for most effective

work and putting in excellent concrete

foundations. Among the new tools are

a Niles boring mill and a Jones & Lamson

flat turret, while another lOO-kilowatt

General Electric generator is on the way

to help out on the increased demand for

electric current. They have an electric

"donkey" all ready to attach to their 56-

foot turntable when the new generator

gives them current enough.

They are just experimenting with a

steam jet for cleaning the sides of the

ash-pan on the wide firebox engines. The

ashes collect on the sides and give a little

trouble, so a pipe of, say an inch in diam-

eter, is run in each side of ash-pan at the

outer edge. These have small holes along

their whole length pointing downward and

are connected together in a branch pipe

that gets steam from the boiler near the

top. When the ashes collect they can

be blown down toward the center by ad-

mitting steam to these pipes. .\t least

that is the calculation and there seems to

be no reason why it should not be real-

ized.

These shops are well located on fairly

high ground, and the grounds present a

very creditable appearance. C.

A hater of smoke recently made the

statement that the smoke cloud of London

is plainly discernible at Lockinge, 64 miles

from London, and in its passage leaves a

distinct residuum of black upon -.lie soil.

London's black cloud is estimated to rep-

resent 6,000 tons of coal in suspension ev-

ery day.

The Bethlehem Steel Company will, on

May 1st, move their offices in Chicago to

larger quarters in rooms Nos. 1520 and

1521 Marquette Building, where they will

continue to be represented by E. Nelson,

sales agent.
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Mr. George L. Barton, general manager

of the Suflfolk & Carolina Railway, in-

forms us that he has ordered a locomotive

from the Baldwin Locomotive Works.

During the month of March the Pressed

Steel Car Company built and shipped 2,609

freight cars, an average of 100 cars for

each working day. The largest average

for any month prior to March, 1901, was

seventy-two cars a day. The officials of

the company say that the prospects are

good for even a larger output in the fu-

ture.

The engineering department of the New
York Central has established and is ex-

panding a system of horticultural gardens

for the purpose of station adornment and

decoration. From their gardens and green

houses, plants and shrubs are taken to

supply the station grounds along the vari-

ous lines; trailing vines are grown for

the purpose of covering bare walls of sta-

tion buildings, and trees and shrubs for

permanent place upon the grounds sur-

rounding the stations.

The Robt. Aitchison Perforated Metal

Company, of Chicago, have during the

past month closed a contract which will

require about 60 tons of sheet steel. From
the present outlook, 1901 will be the ban-

ner year with this company. With in-

creased facilities, however, they can handle

all that comes.

The Erie Railroad has just completed a

new dynamometer car, which is designed

to test the drawbar pull of all the big en-

gines recently placed on the main line.
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Cooke Mogul for Ontario and Western.

The annexed engraving illustrates a

very powerful mogul recently built by the

Cooke Locomotive Works for the New
York, Ontario & Western Railroad. The

cylinders are 19x28. The engine weighs

150,000 pounds, of which 134.000 pounds

are on the drivers and 16.000 pounds on

the pony truck. The rigid wheel-base is

13 feet 9 inches, the total wheel-base of

engine being 22 feet 9 inches. Wheel-

base of engine and tender is 49 feet 7H
inches. The driving wheel centers are of

cast steel, the wheels being 62 inches

diameter outside of tires. Driving wheel

95 Liberty Street, New York. June, 1901.

coupler in front and Tower at back, W'est-

inghouse-American Brake, Nathan lubri-

cator. Consolidated safety valves and

United States metallic packing.

No. 6

During the past year the Baltimore &
Ohio ordered the following new equip-

ment : Steel cars. 6,000 ; box cars. 25,000

;

flat cars, 500 ; locomotives. 225 ; coaches,

25; combination cars. 2; express cars. 10;

baggage cars. 10; cafe parlor cars, 3; total

cars and engines, 37.763. This is said to

be the greatest record for new equipment

ever made in one year by any railroad in

the world.

A Little Railroad Arithmetic—1 ract-

ive Power and Adhesion.

The question of tractive power or draw-

bar pull is always a live one, and problems

concerning it are always asked.

The power an engine can exert at start-

ing is. of course, equal to the pressure

on both pistons multiplied by the stroke

in inches by the pressure acting on piston

and divided by the circumference of the

driving wheel in inches.

Taking an engine with 20 x 24 inch cyl-

inders. 60-inch drivers and an effective

steam pressure of 170 pounds, we have the

following problem

:

G. W. West. Supt. Motive Power.

axle journals are gx II 25-32 inches, and

the engine truck axle journals are 6x
9 15-16 inches. The boiler is straight, with

wide elevated firebox, 120 inches long and

96 inches wide. The diameter of the boil-

er at first course is 693^ inches, and it

corttains 333 2-inch tubes, 11 feet 4 inches

long. The heating surface of tubes is

1.959.61 square feet. The firebox pro-

vides 159.48 square feet, making a total

heating surface of 2,119.09 square feet.

The slide valves are Allen-Richardson

balanced, and they have a travel of 5Js

inches. The steam ports are l^^ inches

wide and 18 inches long.

Among the equipment are Nathan in-

jectors. Ashcroft steam gages. Star head-

light, Houston Sanders, Gould pilot

U.\r.\RIU & WESTERN MOGUL.

The hammer shop of the Sclienectady

Locomotive Works, a frame building 60 by

about 250 feet, was destroyed by fire in

March. The building and contents were

insured in the Manufacturers' Mutual In-

surance Company, of New England, who
adjusted the loss two days later, and con-

tract was immediately made for a new

building. 85 X 365 feet, to be constructed of

steel and brick. Meanwhile the old build-

ing will be patched up. so that several of

the hammers can be started into service

temporarily ; and with contracts let with

outside forges for shapes, it is expected

that the work of the Schenectady Loco-

motive Works will not be seriously inter-

fered with by the loss by fire.

Cooke Locomotive Works. Builder.

314.16 X 2 X 24J< 2 X 170

3. 1416 X 60

or cylinder area times number of cylinders,

inches of stroke times number of strokes

per minute, and steam pressure, divided

by 3.1416 times wheel diameter.

This cancels down by dividing 314.16

by 3.1416 and getting 100, and then we

have

TOO X 2 X 2 t X 2 X 170

60

Multiplying both twos by the 100, we get

400 X 24 X 170

60

Now. 400 is 20 multiplied by itself

(squared), 24 is the stroke and 170 the

pressure, so the rule has simplified itself
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down to this : Square cylinder diameter,

multiply by stroke in inches and by effect-

ive pressure, then divide by diameter of

wheel in inches. In this case we get

27,200 pounds tractive power.

The effective steam pressure is taken at

from 70 to 85 per cent, of the boiler pres-

sure, so that if the boiler pressure is 180

the effective for starting can be consid-

ered as .85 times 180, or 153 pounds.

A question came up recently in this

connection in which a bright young stu-

dent wanted to know why he couldn't

find the tractive power by multiplying the

pressure on the pistons by the distance

between the center of the crank and the

center of the wheel and dividing by the

distance from center of axle to rail or ra-

dius of wheel. He looked at the lever

side of the question only, as we shall see.

Taking the same engine as- before, and
we find the area of each piston is 314.16

square inches. Multiplying by 170 gives

53,407.2 pounds pressure on each piston.

or 106,814.4 pounds on both.

The lever proposition does not consider

eter. Multiply 400 by 24 and by 170 and

we have 1,632,000 pounds for a i-inch

wheel. But, as wheel is 60 inches, we
divide by 60 and get 27,200 pounds as be-

fore.

This way is handy in showing the effect

of various diameters, strokes and wheel

diameters. A 22-inch cylinder would give

484 pounds per inch of stroke, etc., and
the effect of a larger or smaller wheel

in starting is also readily seen.

What is the influence of the number of

drivers on the tractive power? is some-
times asked. Strictly speaking, it has no
bearing on the drawbar pull, as that de-

pends on the cylinder diameter and stroke,

steam pressure and diameter of drivers,

as we have seen. But to make this effec-

tive the wheels must be held on the rails

to prevent slipping.

It is common practice to make the ad-

hesive weight or weight on drivers about

four times the tractive power. In the case

of the engine we have borrowed for cal-

culation, this would bring the weight on

drivers at 27,200 times 4. or 108.800

SCR.\P SHEARS.

that the piston makes two strokes and

travels48 inches while the wheel makes one

turn or rolls 188.5 inches. In other words,

while the steam is forcing the piston

through a distance of 48 inches the train

or load is being hauled 188.5 inches. So W"e

must multiply the 106,814.4 poimds by the

distance it moves, or 48 inches, and divide

this by 188.5 inches and we get the right

tractive power as before, or 27,200 pounds.

The master mechanic's rule is the easi-

est and safest and can be remembered
without much trouble, as follows

:

Cylinder diam. squared X stroke X pressure

Diameter of driver

all in inches.

It may also be handy to know that the

cylinder diameter squared gives the tractive

power for each pound of steam, each inch

of stroke and each inch of wheel diameter.

Taking the same engine once more, we
multiply 20 by 20 and get 400. Then there

are 400 pounds of tractive power exerted

for every inch of stroke and pound of

pressure if the wheel was i inch in diam-

pounds, or 27,200 pounds weight on each

driving axle. This is pretty heavy, unless

for a slow-speed engine. In fact, it is

seldom exceeded, and the big Bessemer
consolidation, one of the heaviest we know
of, hasn't very much more on an axle

—

28,150 pounds.

Here is a case, then, where in nearly

every instance it will be necessary to put

six drivers under the engine to reduce

weight on axles and on track. Dividing

108.800 by 6 gives 18,133 pounds on a

wheel, which is more in keeping with gen-

eral practice.

The starting capacity, or ability to start

a load, depends on the power that can be

exerted by the cylinders, and on there

being sufficient weight to prevent slipping.

Slipping depends on the weight rather

than on the number of wheels, but as we
are limited by weight on each wheel, it

practically makes us depend on the num-
ber of wheels. If we could run the whole

weight of ioS,8oo pounds on two wheels,

they would start a train just as well as the

ji.K carrying the same weight.

Aside from starting, the coupled wheels

are a detriment, as there is considerable

friction from side rods and crank pins.

The main wheels do all the driving up to

a point where they start to slip, and then

the others take hold. After a train is un-

der way the extra drivers do very little

work except carrying the load, same as the

truck and trailing wheels. Of course with

consolidations on heavy trains, especially

where the weight on drivers is small as

compared with cylinder power, they all

drive a good share of the time ; but for

passenger work it is safe to say that most

of the driving is done by the main wheels

after train is under way.

5crap Shears.

The annexed engraving shows a set of

shears for cutting up scrap iron which is

in use outside the Erie shops at Buffalo.

It will be seen that power is applied by a

combination of air pressure pushing a

wedge. It is a very simple and highly

efficient contrivance and cuts iron an inch

thick.

Putting Driving Wheels in the Lathe

At the Chicago & Western Indiana Belt

Line shops, they have a device to handle

driving wheels at the tire lathe which

takes the place of an air hoist. Two ring

bolts are provided with the straight part

or tang flattened, so that it will fit into the

radial slot in the face plate.

A 3-inch iron bar, long enough to reach

across both face plates, is slipped through

these ring bolts so that it is parallel with

the center line of the lathe on the side

next the pair of driving wheels. Two
short chains, with hooks on each end and

a turn-buckle in the middle, are then used

to fasten the 3-inch bar and driving wheel

a.xle together, the hooks being inside be-

tween the wheels.

The lathe is started in back motion.

As the face plates revolve the 3-inch bar

is carried up to the top part of the revolu-

tion which brings the driving wheels up

to the lathe centers ; by the use of the turn-

buckles they can be adjusted exactly for

the centers.

This plan works finely where the drivers

are of a smaller diameter than the face

plates. Mr. A. J. Cunningham, general

foreman, is credited with getting up this

device.

Some experiments have recently been

made on the Putnam branch of the New
York Central with a hot-water motor.

The water carried in storage tanks is

highly superheated. When this water is

drawn off at reduced pressure it becomes

steam and operates an engine, just as

steam from an ordinary boiler does. The
Storage Power Company, which control

the patents of this motor, are urging it as

a power for street railways where the

runs are short.



June, 1901. RAILWAY AND LOCOMOTIVE ENGINEERING 23s

Brooks Pere Marquette Chautauqua
Passenger Locomotive.

The annexed engraving shows what the

builders call the "Chautauqua" type, built

by the Brooks Locomotive Works lately

for the Pere Marquette Railroad. The

engines are intended for fast passenger

service and their dimensions seem to in-

dicate that they will be very efficient for

doing such work.

The weight of the engine in working

order is 142,000 pounds, of which 32,000

pounds are on the leading truck, 83,000

on the drivers and 27,000 on the trailing

wheels. The engine has a wheel base of

26 feet 4 inches, and engine and .tender

have total wheel base of 60 feet 3 inches.

Valves

:

Kind of—Improved piston.

Greatest travel—5f^ inches.

Steam lap (inside)

—

I'/i inches.

Lead in full gear—1-16 inch positive.

Boiler

:

Type—Improved Belpaire wagon top.

Working pressure—200 pounds.

Material in barrel—Steel.

Thickness of material in shell—9-16. §^,

1 1-16. 'S inch.

Thickness of tube sheet—^4 inch.

Diameter of barrel front—58 inches.

Diameter at throat—635-^ inches.

Firebox

:

Type—Wide.

Length—90 inches.

tire passenger train, the sections being

connected on the same principle as the air

brake. The average diameter of an en-

gine smokestack is 14 inches, and the pipe

that will run from it over the train will be

of the same diameter. The smoke in this

way is passed over the entire train and has

escapes on both sides of the rear coach at

the bottom. There will be an air vent in

the smokestack. The device is to serve

as a spark-arrester, smoke-consumer and

a distributer of cinders along the road-

bed.

Talking about the proposed contrivance,

one Pittsburgh man said yesterday that

providing the fireman was securely chained

so tliat he would not be sucked into tlie
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Railroad 5hop Construction.

Railroad sliops are too often all that has

been said of them in the way of dirt and

inconvenience, but there is a decided ten-

dency in the other direction, and one

which should have its influence on the

work to be turned out as well as on its

cost. In too many cases the shops are in

buildings entirely unsuited for such work,

having fallen heir to an abandoned freight

house or some equally valuable building

which was designed—if it was designed at

all—without regard for light or for ma-
chine tools.

Many who have attempted to be modern
have pinned their faith to some architect,

whose sole aim has been to make a fine-

looking building without regard to the

utility. In fact, they probably had no idea

of the work to be performed. This calls

to mind the remark of a mechanic in

charge of a large plant, when he was

kept open for handling if not erecting

work. Overhead the great traveling crane

ccntrols every portion of the center, and

connects, perhaps, with lighter cranes in

the bays and galleries for lighter work.

The Juniata shops of the Pennsylvania

road, at Altoona, show an example of this

kind.

The question of light is an important

one, and the roof is the best available

source in most cases, although the side

windows should by no means be neglected.

The saw-tooth construction with the win-

dows in the upright portion, facing the

north, gives about the best results obtain-

able, but has heretofore been used solely

on one-story buildings.

A modification of the regulation way
has been made in the shops of the Boyer

Manufacturing Company, in Detroit, whose
product is marketed by the Chicago Pneu-

matic Tool Company, and the illustration

ROOF CONSTRUCTION OF BOYER S SHOP.

called before the directors to state his

wants in the direction of a new building.

"Well, Mr. , what do you want for

the new shops?"

"Twenty thousand dollars, and no archi-

tect within gunshot."

While no hard and fast rules can be

given, much. information can be obtained

for this purpose by watching the tendency

in commercially successful manufacturing

plants.

Railroad shops are, as a rule, never so

crowded for ground area as to necessitate

more than two stories, and, in fact, the

nature of the work prevents this—the

heavy work being necessarily confined to

the ground floor. This makes possible the

building of a shop with the large central

portion and a bay on each side with a gal-

lery overhead. In the bays are the heavy
tools, and also along the edge of the cen-

tral space; but this must, as a rule, be

shows how this is accomplished. It con-

sists of applying small saw-teeth to gable

roofs, as shown, and makes it possible to

arrange your shop roofs almost as you
please and have small saw-teeth instead of

large ones.

The lighting is fine ; the question of

snow or rain is solved, as the water runs

down the central gutter, which has ample

room. This arrangement also breaks up

or prevents disagreeable drafts which are

sometimes found in the large saw-tooth,

caused by the warm air of the shop con-

densing or cooling against the glass sur-

face and dropping to the floor. This starts

a current of air flowing under the saw-

tooth, and is one of the few objections

to it.

The placing of tools and the artificial

lighting are also serious problems which

must be solved in each case from the

existing conditions and the work in hand.

Electric driving permits of tools being

placed in any position and moved at will

without disturbing anything but the wir-

ing. On the other hand, this is not feas-

ible in all cases, although for crane work
there is practically nothing else to con-

sider, except in special cases. Grouping

light tools and driving the group by elec-

tric motor has its advantages, and can be

adopted many times where the first cost

of independent motors for each tool makes
that prohibitive.

Lighting is also a perplexing problem,

and we find some of the new shops using

gas with Welsbach or similar mantels,

while others are using arc lamps with

large white reflectors. By burning these

upside down, or with the "crater" in the

bottom carbon, the light is largely thrown

up against the reflectors and from these

down to the shop and work below. Then,

too. the individual incandescent has its

place as well, but not for general shop

lighting.

At any rate, the old oil torch, with its

smoke and odor and lack of light, has no

place in a modern shop—not even in the

pit under an engine, for portable electric

lamps are much better in every way, and

should be provided wherever current is

available.

The man who has new shops to de-

sign has a task which none need envy. If

he is not familiar with manufacturing

shops, it will be time well spent to visit

some of the newer plants of this kind, as

well as railroad shops. By noting defects

or points to be avoided, he can come to a

better understanding of what he really

wants ; though even then it is not an easy

matter to decide. But a little time and

money spent on the plans and in following

the construction will be well repaid in the

work which will be turned out. It's a

subject which needs more attention than

it often receives.

Nortliern Pacific Railroad Improve-

ments.

President C. S. Mellen, of the Northern

Pacific Railroad, states that the large sum

of $10,250,000 will be spent in betterments

and new rolling stock during the coming

year ; $5,250,000 will be spent for rolling

stock alone. The largest item is for 75

locomotives to be built by the Schenec-

tady Locomotive Works. Sixty new cars

for passenger service are to be built by the

Pullman Company, five thousand freight

cars by the American Car and Foundry

Company. Four hundred and fifty coal

cars are part of this order.

For use in track improvement two more

steam shovels are to be purchased.

The $5,000,000 to be used for better-

ments of the permanent way does not in-

clude any extraordinary work or new con-

struction ; it will all be put into main-

tenance and improvements that will make

the line one of the best to do a heavy busi-

ness.
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European Railway Jottings.

For my illustrations this month I have

taken two of the latest arrivals among
British express engines—one engine, which

is not new, but appears in a wholly novel

"get up." and one very venerable locomo-

tive of a type once more widely in use

than any other that has ever existed,

which is still at work, aged fifty-one

}-ears, and which I present to American

readers as an interesting relic of the past.

Permit me to deal with them in reverse

order. The tiny tank engine is Xo. I of

the Cork & Blackrock Railway, in Ireland.

It came out about the year 1850, having

been built by Messrs Sharp. Roberts &
Co., of Manchester (now Messrs. Sharp,

Stewart & Co., of Glasgow), to their

standard design, but for the Irish, or 5-

foot 3-inch, gage. It has 5-foot single

driving wheels. 3-foot 6-inch leading and

trailing wheels; inside cylinders, 12x18:

669 square feet of heating surface. It

carries under the footplate a water tank

holding 340 gallons.

There was a time. I believe, when every

British railway, or nearly so. had as ten-

der engines some of these "Little Sharps."

as they were called, differing among one

another merely in dimensions, but main-

taining all the main features of the design,

including the dome close to the chimney

with a bright brass cover and spring bal-

ance safety valves therein, also a brass

safety-valve column over the firebox. I

mention these externals because in by-

gone days a "Little Sharp" could be

"spotted" anywhere almost with dead cer-

tainty by noting those characteristics, ac-

companied as they were by the outside

framing, single drivers and inside cylin-

der. Their driving wheels varied in

diameter from 5 feet to 6 feet, 5 feet 6

inches being the most usual size : their

cylinders from 12x18 to 16x22, 15x20
being the most common.

I have seen them at work and traveled

behind them on the London. Brighton &
South Coast. South Eastern. Great East-

ern. Great Northern. London & North

Western and Midland lines, each of which

pos-ressed a large number of them, and

they were in their day among the best en-

gines running. They often took expresses

on the Brighton and South Eastern lines,

and sometimes on the Great Xorthern.

running at 60 miles an hour verv- freely,

with moderate loads, on favorable parts

of the road. One was still in existence

on the Great Northern a few years ago.

but I do not think any now remain in the

British Empire, save the Irish one shown
in my illustration, and a sister engine.

No. 2. on the same railway. It is a pity

one could not have been saved at the

South Kensington Museum.

The Great Western express engine,

"Worcester," X^o. 3027, which has recent-

ly come out with domeless "camel" boiler,

and attired quite in the latest Great West-

ern fashion, has undergone many vicissi-

tudes before reaching this, probably her

final phase of existence. Originally she

was built in 1891, only ten years ago, for

the /-foot gage, which was abolished m
the following year. She had no bogie,

but merely a single pair of carrying

wheels under the smokebox. Her cylin-

ders then were 20 x 24; her driving wheels,

then as now, 7 feet 8 inches diameter. AH
the wheels had inside bearings only. When
the "broad gage" was done a.way with, in

May, 1892, the engines which had just

been constructed for that gage—evidently

not then expected to be abolished so stion

—had to be converted for the 5t.indard

water-scoop tender. Then it was deter-

mined to rebuild a batch of old single-

wheelers as a coupled class, and to name
them after British rivers, and so No.

3027's name, "Thames," was requisitioned

for one of the "rebuilds," she herself re-

ceiving the designation "Worcester" in-

stead. Finally she has been reconstructed

as stated above, with "camel" boiler. Bel-

paire firebox and extended smokebo.x, as

shown in the illustration.

Another of my illustrations shows No.

731 of the new express engines designed

for the South Eastern & Chatham Rail-

way by Mr. H. S. Wainwright, the pres-

ent chief mechanical engineer of the amal-

gamated South Eastern and London,

Chatham & Dover Railways. Ten have

been built by Messrs Sharp, Stewart &
Co.. of Glasgow, and have just begun

THE LITTLE SH.\RP.

gage. This was done by shortening the

axles and putting the wheels inside the

frames instead of outside. The next step

which followed was to give names to the

passenger engines, as had been done in

broad-gage days, and so No. 3027 became
"Thames."

Shortly afterward a sister engine,

named "Wigmore Castle," ran off the rails

in the Box Tunnel, causing a serious acci-

dent, and as this derailment was attributed

to the length of the rigid wheel-base, all

the locomotives of that class were fitted

with leading four-wheeled bogies of a

new pattern, designed by Mr. W. Dean.

Also as the 20-inch cylinders were found

too large for the boiler, they were re-

duced to 19 inches diameter. Next, it

being desired to run between London and
Exeter. 194 miles, without stop, water

troughs were laid down, and this involved

supplying to the engine under notice a

work. They are fine-looking locomotives,

and seem likely to do good work. Among
their leading dimensions are the follow-

ing: Cylinders (placed inside). 19x26;

coupled driving wheels. 6 feet 8 inches;

bogie wheels. 3 feet 7 inches ; total heat-

ing surface, 1,505 square feet; steam pres-

sure, 180 pounds; weight, of engine in

working order, 50 tons. I have not yet

been able to test their efficiency in actual

work, but expect iheni to effect great im-

provement in the hitherto most unsatis-

factory expre-s work on the South East-

ern & Chatham line. They contrast strik-

ingly with the small standard .engines of

the London. Chatham & Dover line

and have the great advantage over the

la:g,r South Eastern locomotives in hav-

ing, with cylinders of the same size, 50

per cent, more boiler power and driving

wheels 4 inches smaller.

Mv last illustration remaining to be
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noticed is that of the latest type of Mid-

land express engine. No. 2606. just turned

out at the Derby works of that line, to

the design of Mr. S. W. Johnson, loco-

motive superintendent. No. 2606 forms a

strikingly new departure from previous

Midland practice. Among the points which

will at once be noticed are the Belpaire

firebox, the larger boiler, the abolition of

the spring balance safety valve in the

dome and the substitution of a round-

topped dome cover of the standard

"Crewe" pattern, also the adoption of the

Ramsbottoni duplex safety valves in a

brass casing, placed above the firebox ; the

raising of the side foot-plating to clear the

coupling rods and the absence of the trail-

ing splasher connected with the driving

one, customary in Midland practice. There

is also a cab of entirely new pattern and a

double-bogie tender. In short, the new

engine is utterly unlike any other on the

Midland system and constitutes a wholly

new departure. The boiler is a large one,

with 1.520 square feet of heating surface

the gradients and loads are less severe.

The new engines, of which ten have been

built as a first batch, are numbered 2606

to 2610 and 800 to 804.

This latter numeration appears to indi-

cate that the famous old "800" class built

in 1870 by Messrs. Neilson, Reid & Co.,

of Glasgow, to Mr. Matthew Kirtley's de-

sign and shortly after rebuilt by Mr. John-

son with larger boilers and cylinders, thus

rendering them the finest engines of their

day. and indeed up to a comparatively re-

cent date, are to go into duplicate class,

whose token of condemnation is—as of

the heroine of Nathaniel Hawthorne's im-

mortal novel, "The Scarlet Letter"—to

bear the fatal letter "A." which means

relegation to the scrap heap at no very

distant date. Several of this e.xcellent

class. Nos. 60-66, etc., began to go into

the duplicate list two or three years ago,

and were succeeded by Mr. Johnson's latest

7-foot coupled type with cylinders 19^ x

26. The old "800" class had 6-foot 8-inch

coupled wheels with outside bearings and

.\N' ENXLISH

and 180 pounds steam pressure. The cyl-

inders are ipj'i x 26. with piston valves.

The coupled wheels are 6 feet 9 inches

diameter. This size, which was adopted

in the eighties for ninety express engines

of Mr. Johnson's design, but which has

been superceded by 7 feet and 6 feet 6

inches, respectively, in all the coupled ex-

press engines since constructed, has been

revived by Mr. Johnson as a sort of com-

promise. His enginemen like the 7-foot

wheel best, especially those vt-ho have had

any experience with the 7-foot 6-inch and

7-foot 9-inch single-wheelers ; but the 6-

foot 6-inch wheel is found much more
useful with modern heavy loads and on

the steep grades with which some parts of

the Midland system abound.

So 6 feet 9 inches has now been adopted

for the locomotives that will have to dD

the fast express duty on the more steeply

graded parts of that line, while the large-

wheeled single-driver type will continue

to be employed on the fastest work where

cylinders 18x24, except ten which had

26-inch piston stroke.

Mr. \V. Dean's latest application of his

domeless "Camel" boiler with Bellepaire

firebox is to a new type of eight-wheeled

tank engine. No. 11, which has the two

middle pairs of wheels coupled. These

are 5 feet 2 inches in diameter, the lead-

ing and trailing pair being 3 feet 8 inches.

The cylinders are 17x24; the total heat-

ing surface is 1,561 square feet, and the

steam pressure is 180 pounds.

On the State Railways of Holland the

"Atlantic" type of express engine has now
been adopted, with 7-foot coupled wheels,

cylinders 19x26. large boiler, Belpaire

firebox. Serve tubes. Gresham steam Sand-

ers, quick-acting Westinghouse brake, and

double bogie tenders. These new locomo-

tives are a distinct advantage on the engine

shown at the Paris Exhibition, which then

was the standard class. They are for the

fast-mail services between England and

Germanv via Flushing, which have a

booked speed of 51.4 miles an hour be-

tween Flushing and Roosendael, viz., 46J4

miles in 54 minutes.

Many inquiries reach me from the

United States as to how the Amer-

ican freight engines which were im-

ported two years ago by several British

railways are performing in actual prac-

tice. It is not easy to give a definite reply

to such queries, because all requests for

official information on the subject are dis-

tinctly repelled—most courteously, but

very resolutely.

So far as I am aware, the only official

statement which has been publicly made

regarding this- matter is contained in a

short memorandum from an eminent loco-

motive superintendent of the Midland

Railway, Mr. S. W. Johnson, supplied to

the directors of that company by their spe-

cial desire. In this memorandum Mr.

Johnson says : "The whole of the forty

engines purchased from America, namely,

thirty from the Baldwin Locomotive

Works at Philadelphia and ten from the

Schenectady works, are now working on

the line, and so far they are doing tlieir

work in a satisfactory manner and taking

the same loads as the engines built in this

country. They are, however, heavier in

the consumption of coal and oil than our

own engines doing the same work."

From private observation and numerous

inquiries among the IMidland drivers. I

have gathered generally that the American
' engines, both those supplied by the Bald-

win firm and those from the Schenectady

works, have performed in actual work

very much as a British engine of

similar proportions would have done.

.As to their being somewhat heavier on

fuel and lubrication, that is a matter which

depends so much upon circumstances and

conditions that one would need a great

deal more detailed information than is

available before it would be fair to adopt

any final judgment on this head.

Moreover, there is another point which

jippears to me to have been generally over-

looked in this connection, but which is one

of vital importance as regards the con-

struction of engines in America for use in

Great Britain. These American engines

now at work on the Midland, Great North-

ern and Great Central Railways of

England, were built in accordance with

certain specific instructions and with lim-

itations of dimensions so as to conform

as closely as possible to the normal Eng-

lish practice in relation to the class of

duty for which the locomotives were in-

tended. But the difference between the

prevalent practice of Britain and that of

America is so very wide and so distinctly

marked that it unavoidably follows from

such a mode of procedure that the Amer-

ican engines supplied would not be at all

of the type that an American engineer

would design and build for such service.

I state this merely as a fact, without offer-

ing on the present occasion any opinion as
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to tlie relative merits of the two methods.

But I may say that the salient point of

difference—settingaside points of construc-

tion detail—is that the .American engineer

would give his engine far more power in

proportion to the work it had to do. That

is to say. he would allow it a vastly larger

margin of strength. Therefore as an en-

gine is always at a comparaiive disadvan-

tage when it possesses but a small margin

of effective force, it follows, as I take it,

that these imported American goods en-

gines are not working in this country un-

der conditions so favorable as those which

they would have enjoyed in the land of

their production. Conseqently it seems to

me that Mr. Johnson's report, read in the

light of all the circumstances, must be

deemed a highly favorable one.

As I aim at giving a truthful view of

the opinions expressed in this country

about these engines. I ought in fairness to

quote one very different verdict which

isfactory from every point of view. .\

comparatively slight 'bump' against a Mid-

land-built engine, while it produces no

damage to the latter, doubles up the fram-

ing of the American—a case in point com-

ing under my own observation only a fort-

night ago. .\ driver is allowed 35 minutes

to get a Midland-built engine ready for

work—none too much—30 to put her away.

It will take him—I speak as well of the

fireman—an hour to get the American

ready and fully 50 minutes to put her away

at the end of the journey, and they have

to work harder, too, to do it in the time.

Altogether, they are veritable brutes, and

a fireman, not to mention the driver, de-

serves at least a 50 per cent, rise in

wages."

I shall not comment upon these remarks.

except to the extent of saying that I do not

agree with them and that I suspect, had I

the opportunity of thoroughly probing

them and of testing their value by full

pacity, which is far in excess of what reg-

ular crews can stand.

That being the case, pooling is the

natural remedy that suggests itself, and it

is certainly the duty of all enginemen

to endeavor by all legitimate means in

their power to contribute to the successful

operation of engines in the pool.

If we will contribute the same amount

of energy toward making it a success as

we are at first inclined to use in critici.sm

and antagonism of the system, then its

success is fully assured.

We must first of all know how to do

this work successfully, and, knowing how,

then do it. Without this final action on our

part our knowledge is of very little value

to our employers.

The pool system contains some things in

favor of the great majority of us. viz., we
lose no time on the payrolls on account of

repairs made on engines, and if w'e wish

to lay off a trip that trip is not indefinitely
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greeable features 'that invariably develop

when the pool system is tried ; if so. then

why should they not exert themselves to

remove those features? If we do this,

then we can reasonably expect the com-

pany to assist us in making our surround-

ings as agreeable as possible.

G. O. HUCKETT.

JVymore, Neb.

[It is only fair that both sides of this

question should be discussed, but we are

afraid that there are very few enginemen

who share the views expressed by Mr.

Huckett. If enginemen would devote as

much attention t« the engines they handle

in the pool as they give to a single engine

assigned to them, pooling would be suc-

cessful, but it is not in human nature to

do that. Pooling of engines is not in-

creasing in popularity and several railroad

companies have lately abandoned it with

profit to themselves and pleasure to their

men. A year ago last month the Balti-

more & Ohio, operating on the pool sys-

his overclothes and drop in a pint or so

of oil, start his air pump and he was ready

to go.

But the scene has changed. The com-
fort; of the locomotive are all things that

"might have been." Now you look for

the caller with dread. You eat your lunch

before yoii are hungry, on suspicion that

the caller will be around by and by, and

with the present system of pooled engines,

and all of them "battle ships," you never

expect to find anything filled. You sign

the call book, grab your overclothes and

rush off to the roundhouse as fast as you

can travel, only taking time to say a

hurried good-by to your family. You ar-

rive at your engine, you carefully turn up

the bottom of your pants, edge into the

gangway carefully, so as not to ruin your

clothes with grease and coal dust, and

wade into a deck 3 or 4 inches deep with

coal and dirt.

You usually find a box up in the front

corner of the cab, wliich contains a con-

You get back into your cab, and for

want of a better and handier box, you de-

posit your tools up in the corner of the

cab, in a nice mixture of valve oil, water

and coal dust.

The fireman in the meanwhile has been

digging down to the deck, has filled up

some empty hand oilers, and after vainly

searching for a second wrench in order to

fill the lubricators, has been compelled to

wait for the one you are using, it being

the only one of which the engine boasts.

By this time the brakeman is impatient-

ly awaiting your signal indicating your

readiness to "proceed." You get out on

the train and leave the fireman to finisn

up the filling of lubricators, while you

rush off to the telegraph office for orders.

If you are blessed with an old fireman,

you feel safe; but if, as is so many times

the case, you have a "student," you don't

know if it will be done right or not, and

while looking over your orders and check-

ing register you have your mind worried

f
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delay the trouble is remedied and you

get away. You are now late and you have

to hurry things or you will fall dov/n on

your time orders—and we all know Jiat

this means long delays.

You begin to crowd the engine and you

notice that your steam pressure drops

back. The student fireman is getting in

his work now. You urge him to "give her

more coal" and he begins to "load her

up." By the time he has worn himself out

your steam is away back and you begin

to sacrifice water, and finally in despera-

tion take the scoop yourself, and after a

good bit of perspiration and, if the time

be close, some "sweating blood." we get

in to clear and make the first time order.

We heave a sigh of relief and get down

to take an inventory. We find an uncom-

fortably warm pair of main pins and a hot

driving-box, which gives promise of a

stuck wedge unless given immediate at-

tention. You hunt up some tools, and

after digging through a quantity of grease

you locate the wedge bolt and slack it

down, crawl out, flood the offending bo.x

with valve oil as an extra precaution.

Your train has passed in the meantime

and the train crew is impatiently awaiting

your pleasure, the conductor standing to

one side, watch in hand, which action sug-

gests delays to answer for.

Your next meeting point is fifteen or

twenty miles away, and your experience

over this stretch of road is but a repeti-

tion of the last, and at last, when you get

in you are tired and worn out. The fore-

man wants you to double back, and, when

you object, he tells you that "they used to

always double this division." You refuse

and he reports you and you have to ex-

plain.

All of this breeds discontent among en-

gineers and firemen, and the company

wonder why the engineers are not satisfied

and what has got into the firemen that

they can't keep a supply of experienced

men. We are sometimes led to wonder

when the officials will realize the fact that

the men who are at the throttle appreciate

the comforts of life as much as they do,

and while they sit in their comfortably

cushioned, revolving office chairs that we

are giving the company the best that there

is in us, jolting around on a 10 x 12 hard-

board seat, window sill minus arm rest,

looking forward to the end of the division,

out of which we will be more than likely

asked to double. Surely the lot of the

average engineer of to-day is not to be

envied.

The Good Samaritans, the locomotive

seat builders, took pity on us and invented

a seat which for a few dollars would con-

tribute some to our comforts, but behold

!

the designer immediately constructs the

cab so that it is almost impossible to

put one of these seats into it.

F. L. Dillon.

Slater, Mo.

A Disastrous Wreck.

I am mailing you under separate cover

photograph of wreck of O., R. & N. En-

gine 63 at 2.40 A. M., February i6th.

My fireman, Ed. F. Rofeno, died of his

injuries March ist. My own injuries were

severe. I am still on the sick list from

their effect. Conductor Maher and Brake-

men Des-Noyer and Henderson were all

quite badly hurt, but have recently re-

sumed v\ork.

The cause of the accident was about

75 feet of fill washed out to a depth of

from 25 to 35 feet ; extremely dark and

raining in torrents ; location, 12 miles

west of "The Dalles." Peculiar features

are that no part of the train deviated from

a direct line and the utter stripping of

everything underneath the engine, even

including both rocker boxes, nothing be-

Now, the funny part is this : The cylin-

der head was not knocked out, or anything

of the kind, but the piston rod played

back and forth through the hole in the

piston, the piston remaining in the front

end of the cylinder. Did anyone ever

know of a like occurrence and not knock

out the cylinder head? The piston rod

had a slight bend in it close to the should-

er where it entered the head.

What caused it to come off was, the nut

split open, and the piston head being a

very loose fit caused it to come off. The

nut dropped in front of piston and was

pushed up to front end of cylinder. The

same head and rod and cylinder head were

put back on by myself and machinist. En-

gine was working steam and running light.

NasJiua. X. H. Fr.\nk H.Brackett,

Roundhouse Foreman.

DIS.\STU0US WRECK.

ing left whole of engine trucks except two

parallel bars; guides, pistons and rods

bent and broken, and not a thing left in

the cab except the throttle lever, wliich

was turned down.

It is needless to say that the "63" has

been scrapped. Sam L. Winter,

Engineer O.. R. & N. Co.

Portland. Ore.

A Curious Accident.

Here is something that might interest

some of your readers of Railway and

Locomotive Engineering. I have been a

subscriber of your paper for the past

twelve or fifteen years, and I do not re-

member seeing anything like this:

Engine No. 355 of the Boston & Maine

Railroad had the piston on left side come

otT the rod in the cylinder while making

30 miles per hour. The piston landed in

front end of cylinder right side up. and re-

mained in this condition until the cylinder

head was removed by the engineer and

fireman. They then removed the piston

head and disconnected and came in.

Effect of Dislodged Stack Lining.

The crew handling an engine on a

Southwestern trunk line had an experience

recently which they are not desirous of

repeating.

The stack, of the cast-iron boot-leg va-

riety, had been reduced in diameter at one

time by the insertion of a steel lining,

which, from the action of the exhaust

striking it unevenly, had become cut out

on one side.

While climbing a 75-foot grade the ex-

haust caught the remaining portion of the

lining, tearing it loose at the bottom while

the top remained fastened. With the stack

almost completely stopped up, the force

of the exhaust was directed back into the

firebox with the result that the firebox

door was blown open, the burning gases

filling and setting fire to the cab, blowing

out the side windows, the contents of the

oil cans on the mantel adding fuel to the

flames, and this, taken together with a

broken water glass, made the cab a busy

place, too much so for the crew, the fire-

man jumping out the gangway while the

engineer took refuge on the pilot. Con-
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siderable damage was done to the cab be-

fore the fire was put out by the engine

and train crew.

Eugene McAuliffe,

K. C., F. S. & M. R. R.

Slringficld, Mo.

Michael's Improved Pass'by Valve.

Enclosed please find blueprint showing

an improvement in operating the by-pa;s

valves on the Richmond compound en-

gines, which were previously constructed

with a single hollow brass valve with a

hollow neck on the seat end to admit a

coil spring, this being intended to relieve

the shock of both valves when seating

when the throttle was opened. However,

this was abandoned, as it gave trouble,

and a form of dash pot was substituted,

as per sketch in enclosed circular. This

device was discarded by us, owing to

some continually breaking, getting out of

order, as our compound engines are run

in the pool system and something more
simple and durable was needed, which I

found in the device illustrated by print

enclosed.

pass at once, and it remains in this posi-

tion until throttle is again opened. We
find that sometimes it closes automatically,

but to facilitate its closing immediately,

the engineer is instructed to close the cut-

out cock, which causes by-pass to seat im-

mediately. With the old arrangement

these valves were not positive in their ac-

tion, they sometimes closed when they

should be opened, and vice versa, causing

excessive consumption of fuel, and result

in the engine blowing badly ; all of which

is now obviated. Jno. B. Mich.\el,

M. M. Southern Ry.

Knoxz'illc, Tcnu.

Smokeless Firingon the Pacific Coast
I have noticed a great many articles on

smokeless firing in your valuable paper,

but ncne from this section of the country.

I have closely noted each theory set forth

—the one-shovelful method and others

—

and have received many valuable pointers

therefrom. I would now like to say a

word about smoke-prevention and the sys-

tem in vogue here.

The majority of our runs are fast locals;

'ipe lea(lin(j to Main ReM
Drain P:pf opi-intiil l.y a s>"»ll tut out co(

OVERP.^SS V.^LVE FOR RICHMOND COMPOUND OPER.'^TnD BY AIR.

This device assures a positive action,

never fails to seat, is always operative,

never out of order, and all of the atten-

tion necessary is an occasional oiling,

which is done by the removal of the two
oil plugs and oiling the 5' 2-inch cylinder

that the brass valves operate in. You can

readily se; the operation of this device. I

placed a dash pot on the outside, the head
and dash pot with the stuffing bo.xes for

this cylinder all being in one piece. The
large 5j4-inch brass piston valve is at-

tached to a piston ; on the opposite end of

this piston a spider with leather packing
and follower with small spring, on same
principle as piston in a brake cylinder,

with an air pipe leading from dash-pot

chamber to main reservoir pipe under cab.

with a small cut-out cock, which is opened
and closed by the engineer when he shuts

off and opens throttle.

When the engine is shut off. the engi-

neer opens the small cut-out cock which
is placed conveniently under brake valve

in main reservoir pipe; this opens the by-

I hour and 55 minutes to cover 50 miles

;

make from thirty to thirty-five stops; load

milk; unload milk cans, and, with plenty

of express and baggage thrown in on the

side to help us lose tiine, it is easy to see

that neither the engine nor fire can be

favcred very much.

Our engines are equipped with a fire-

brick arch, and we use the Bates baffler

door. They have 18 x 24 and 20 .x 24-inch

cylinders, and we pull from four to six

cars on the local runs and from eight to

twelve cars on the through runs. We
make from 28 to 35 miles to the ton of

coal on passenger, and from 20 to 25 miles

to the t. n of freight, and forty-five cars

are a train.

About the only time our passenger

trains make enough smoke to notice is in

pulling out of a station, when the fire is

being forced. At other times a slight puff

a? the green coal strikes the fire is the

only indication of smoke. The coal we
liurn is a poor quality of Carbon hill

(bituminous) screenings, and is very

prolific as a smoke agent, if heavily

fired.

I cannot speak for the swing door, never

having fired one, but the baffler door has

proven a solution of the smoke problem

here. It is a trap door, 6 x 18 inches, with

a deflector plate to pass the air drawn
through the door under the arch before it

strikes the flues. It is fired open all the

time and the constant top draught, com-

bined with light and careful firing, almost

eradicates the smoke nuisance.

I hardly believe it possible to use the

one-shovelful method with bituminous

screenings, where the engine is worked at

8 or 10 inches, and furnish the required

amount of steam ; but a man can avoid

"fogging" the country up, even though it

is necessary to fire a bit heavier, if he

uses good judgment.

James H. Hughes.

San lose, Cat.

Fireman Says that Smokeless Firing

is Practicable.

Referring to John Jonathan's article,

"The Other Side of Smokeless Firing," in

the March number, I wish to say that I

do not altogether agree with his views on

the question, especially not with the re-

mark about "the man who is always harp-

ing on the one-shovelful system, or any

other specified amount to a fire." If Mr.

Jonathan will carefully read Mr. Angus
Sinclair's writings on combustion or any

of the pamphlets distributed by the rail-

road companies, treating on the matter of

f"el economy, he will notice that, while

they all recommend the one or two

shovelful system as being an advantage

and improvement over the old way, they

nevertheless recognize the fact that suc-

cess depends largely upon the good judg-

ment of the enginemen. My experience

has been that the one or two shovelful

system is all right and can be practiced

successfully, unless the conditions regard-

ing coal and draft arrangement of engines

are very bad. Schedule time of a train

has nothing to do with the system of fir-

ing, providing that draft arrangement of

engine is O. K., and that boiler capacity

is equal in proportion to demand and size

of cylinder.-. Brick arches are a good

thing in smoke-prevention, as they retairj

the gases in firebox a little longer than

otherwise, and also protect flue sheet, but

are not a necessity in regard to smokeless

firing. I have fired engines with and with-

out the arch, and do not notice any dif-

ference in regard to steaming or smoke
prevention, either freight or passenger.

The one shovelful, or system of light

firing, was introduced on the Erie Rail-

road about two years ago. It was prac-

ticed successfully on both Cincinnati

divisions. East and West, in freight and

passenger service, although tlie quality of

coal furnished was not of the very best.

The company's traveling fireman, Mr.

Henry Shercd (and later Mr. John Har-

ris) was the instructor. These men were
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experts in their line of business, and, un-

like the traveling fireman that Mr. Jon-

athan speaks of, could do what a man in

that position should be able to do. They
would take the scoop and demonstrate in

a practical way that the one-shovelful sys-

tem was not a ghost story but a possi-

bility, and that it could be done by any-

one who would interest himself enough in

it to try it.

The traveling fireman, if he is a good
practical man, is a good thing for the

men and the company. He should be well

versed in the theory of his calling, but

must, above all, be a good fireman, and

must be able to take the scoop and show
others how to do it. If he can't do that,

he is to be compared with a man who
knows all about music and who would be

an expert on the violin, if he could only

fiddle. If he is the right man in the right

place, he will have the assistance and co-

operation of his fellowmen, and will prove

a paying institution to the company that

employs him.

There is yet one thing that I do not un-

derstand, and it is this: If the draft on

Mr. Jonathan's engine is so violent that

one scoop of coal throw'n in the firebox

will hardly touch it (the fire), but instead

would pass right out through the flues,

how does he manage to keep any fire in

the box at all while the engine is working

hard, since it does not seem possible that

he could place more than one shovelful

on the fire at once, having only one shovel

to do it with : or does he after all act on

the suggestion of the man who always

harps on the one-sho>-eIful system, name-
ly, "Have your fire in good shape before

-tarting, and then fire light and often"?

That is after all nothing more or less than

the much abused and much despised one-

shovelful system of firing bituminous coal.

H. BUCHHOLZ.
Raton, X. M.

lubricator feeding eight to ten drops per

minute, because oil was not delivered

where wanted when needed most. Does
anyone know of this plan ever being

tried? If not, what do you think of it?

Cadillac, Mich. F. W. Be.mrd.

To Improve Lubrication of Valves.

I propose drilling -'jS holes lengthwise,

about I or 2 inches below valve seat, into

outside bridges, to which couple oil pipe

for the purpose of lubricating valves and
cylinders. To get oil from the holes in

1 ridges, drill two or three very small

lioles down from valve seat to hole in

bridge. In order to insure good distribu-

tion of oil. cut channel in seat from one

hole to another or channel in valve face.

You can readily see that the trouble ex-

perienced at present from the hold up of

the oil in pipe would be overcome : for as

valve moves over the small holes in seat,

pressure would be shut off, i ermitting oil

to flow to channel in seat, which would

lubricate valve and permit some to pass

over into cylinder.

There are a great many other thoughts

or what appear to me to be improvements

over the present method in connection

with this plan, which anyone can perceive

who has had experience with engines

working lame, when running along with

Lubricating Heavy Locomotives.

Possibly no question connected with the

handling of engines and cars on the rail-

roads of America has received the atten-

tion of those concerned any more than

that of proper lubrication. Methods of

application of oil and packing, construc-

tion and form of boxes and bearings,

brasses and cups have been from lime to

time discussed among the railroad clubs

throughout the country, but still we have

the same complaints—hot boxes. But

have we kept up in this department with

the rapid improvement and growth in con-

struction in our engines and cars? Has
the question of friction been carefully

looked into? and does not this subject of

friction point to the majority of our com-

plaints in all their varied forms?

Take the question of the main bearings

of our modern heavy locomotives and

look into the weight now placed upon

each driver. Conditions in construction

are such that we are limited to a degree

in size of box and bearing surface, and in

consequence we have gradually increased

the weight per square inch on projected

area, until now it is not uncommon to find

it the rule rather than the exception to

find over 200 pounds per square inch

where formerly it was considered not good

practice to carry over i6o, the limit being

175 pounds. Now when we consider the

increase of from 40 to 60 pounds per

square inch we find the possibilities of

heating vastly increased, and wherever we

are using solid brasses in driving boxes

we find that the friction has increased far

beyond the point once considered good

practice.

In order to meet present conditions,

should we not seek the best possible

means to lessen friction? Oil of a good

quality, and of such a nature as proven to

be adapted to the work required, is our

first resource; but even this does not fully

relieve, for we can go beyond the limit of

any oil on the market to-day, and even

unlimited quantity will not avail. There

is still another point left, and that is, to

use a metal whose coefficient of friction is

not so great as brass, and in using this we
should not limit ourselves to too small a

bearing surface, but follow out the prac-

tice of some of our best stationary engine

builders and give a full bearing to our

journal brasses, of a full '/i inch of bab-

bitt metal of proper mixture.

This will reduce the friction to a point

at which it comes more fully under our

control, through the medium of the oil

and packing used ; but there is still a ques-

tion of the proper handling of the packing.

This subject will not bear to be neglected.

as in the lighter engines of the past. The

work required is greater and the pound-

ing down is more severe, requiring more
frequent stirring up and the application

of a little oil more frequently. For where-

as formerly we were using the oil over

and over again as it passed around with

the journal, now we arc wearing it out

by more weight. Our old figures of miles

per pint, under the running of light en-

gines, cannot be maintained under the ser-

vice now demanded of heavy engines.

Pueblo, Cal. C. B. Travis.

Drain Valves.

In your issue of May. 1901, I note an

article, with illustration, submitted by Mr.

J. F. Wallace, setting forth the advantages

of a device by which he presumes to drain

accumulated water from live steam ports,

etc.

For his information I would state that

this same form of valve has been in actual

service for some years past, but was lo-

cated in lowest point of exhaust channel

through cylinder saddles, and were com-

monly designated as "arch cocks."

Our master mechanic improved upon this

arrangement in 1891 by tapping, a ^-inch

pipe into each arch and running them to

a union with globe valve just behind and

central to cylinder saddles; globe valve

operated from cab at engineer's or hostler's

pleasure. I am very much inclined to ap-

prove Mr. Wallace's contrivance, but "for

goodness' sake keep the drip from off the

rails," and instead of a spring to be get-

ting everlastingly gummed up, why not con-

nect to a globe valve, which would not

only be positive in its action, but could be

also opened in event of engine priming on

road? I think Mr. Wallace will admit this

idea to be an improvement upon his de-

vice. S.\M L. Winter.

Portland. Ore.

To Detect a Loose Spider.

I have read the article of Mr. S. .X.

Alexander, in the May niunbcr. on "Loose

Spiders." where, as I understand him, he

does not think the sharpen click or knock

would be on the front center, but would

be en both centers alike.

Of course Mr. Alexander has had a

long experience, and I am always willing

to allow for that, and particularly

when his time has been longer than my
own. I have had thirty-one years' experi-

ence as a locomotive engineer, against his

fifty-two years. Notwithstanding the dif-

ference in our years. I feel that I cannot

agree with his opinion on loose spiders.

The difference in area between the front

and back of a piston in case of a loose

spider does not cut much of a figure, as

the pressure in front would not be any

more than the pressure on the back of the

piston, until the head would inake its move
back, so the steam could get in between the

nut on the front end of the piston rod and

the piston head.

When the piston moves from the back

center it moves off the taper and comes up
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solid against the nut. thereby making a

loud, sharp knock. I have had loose pis-

ton heads on compound and simple en-

gines, and always located them by the

knock on the back center.

When rods do not pound and I discover

.a pound as the engine passes the back cen-

ter. I always look for a loose spider.

When engines pound passing front cen-

ter. I look for trouble in the driving boxes

or the wedges.

When engines pound on quarter. I look

for flat spots on the tire.

A. J. 0'H.\R.\.

Port Jcrvis, N. Y.

Rigid vs. Swing Center Car Truclts.

In the effort made by the head of each

department of a railway system to lighten

the work, reduce the maintenance or op-

erating expenses of his own particular

branch, changes in methods or alterations

in equipment, etc., are often put into

effect, which, while they liiay produce a

saving in the particular department from
which they emanated, may yet cause a loss

to the system as a whole.

The earnings of any railway depend in

s great measure on the hauling capacity

of the engines. Now, if we can increase

cur engine capacity, it must follow that

the earnings of the road will be increased

proportionately, ergo, any decrease in the

capacity, will in a like manner effect the

revenues.

The hauling capacity uf a locomotive

of a given tractive power depends entirely

on the resistance to be overcome. Re-
sistance is governed by the gradient and
curvature of the roadbed and the internal

friction of the cars hauled. Grades and
curves are generally a fixed quantity, at

least on the average railway, and their

effect on the train haul is too obvious to

require comment, but the design of a car

is not arbitrary and therefore is amenable
to alteration, consequently in designing

cars the first thing to be taken into consid-

eration is the amount of resistance they

will offer in proportion to weight, strength

and capacity, as tlie car that offers the

least resistance, or, in other words, pulls

the easiest under all conditions at the

same time embodying strength, durability

and capacity is certainly the most econom-
ical, and even if in order to obtain an

easy-running car we must sacrifice a por-

tion of its stability, yet if by so doing we
decrease its resistance 10 or 15 per cent.,

would it not be policy to so design them?
If the maintenance cost of the free-run-

ning cars should be 5 or 10 per cent, more
than that of the others, would not the

balance still be in their favor if their

earning capacity be increased in like ra-

tio? Most assuredly it would. But these

weaknesses are entirely unnecessary. A
free-running car can be, and is, built that

is just as strong and substantial as any
other.

The writer was at one time connect-

ed with a road that received quite a

number of new cars all of the latest de-

sign, rigid truck, continuous draw-bar,

etc., all consigned to a certain division,

a crooked, mountainous road. Soon after

these cars were put in service, numerous
complaints began to arise in regard to en-

gines being unable to handle the same ton-

nage as in previous months, and even

after the cars had been in service six

months—certainly long enough to become
limbered up—the complaints did not cease.

The writer took the stand that the fault

lay not in the engines, but was altogether

in the cars, and that it was due to the rig-

id truck and practically rigid draw-bar.

The draw-bars had i-inch lateral play be-

tween draft timbers. The following theo-

ry was advanced to support his argu-

ment:

A force applied to any object is always

exerted in a straight line from the direc-

larity of the draw-bar, which pulls it back

and is consequently a clear loss of tractive

power, the ratio of loss in tractive power
being in direct proportion to the degree

of curvature.

We are all aware that the natural tend-

ency of a truck is to run to the outside

of the curve, and in that manner the dif-

ference in the circumference of the track-

ing periphery of the wheels, compensating

for the difference in the lengths of the

curvas—that is, the inner and outer rails

—

the car will be pulled around without any

apparent slip of either wheel ; but where

owing to the rigidity of car construction

the truck wheels are held central between

the rails, or crowded to the inner rail—as

they will be on short curves—and the

outer segment of the circle being the

greater, it must follow that one or the

other of the wheels must necessarily slip.

In the sliding or slipping of the wheel it

Fig. J

Card 9

Card 10

TR.MN RESIST.\NCE ON CURVES.

tion of the applied power. Now, if the

object acted upon be flexible, such as a

train of cars, the natural tendency would
be to straighten it. Although the power
is exerted through the entire train, we
must consider that when on a curve the

force transmitted to each car is exerted

in a straight line from the center of the

truck of each preceding car to the truck

center of the one following. Where the

draw-bar and truck are free to swing, and
the curve not too sharp, the force is trans-

mitted in a particular straight line,

and allowing the truck to pursue its

natural bent, gives us what we call an

easy-running car ; but where everything

is rigid, part of the tractive power of the

engine must be utilized to overcome the

opposing forces of truck and draw-bar

—

the force which impels the truck to the

outside of the curve and that of the angu-

is the outer wheel that slides, as the car

in curving naturally leans over, throwing

the greater weight on the inner side bear-

ing, from whence it is transferred through

the truck to the journal, producing a lift-

ing strain on the opposite wheel, thereby

decreasing the adhesion between it and

the rail, that causes the excessive resist-

ance when on a curve.

The following diagram will help to ex-

plain the theory (see Fig. 2). In the three

cars shown here, when on a curve, the

dotted lines show the direct or natural

pull as it would be exerted from truck

center to truck center, were both free to

move ; the full lines A B, B C showing

how the force is transmitted with trucks

and drawbar rigid, the height of the angle

ABC being the amount of resistance to

be overcome. This, as yet, was but a

theory, and a theory unproven remains a
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theor>' still, but a theory verified becomes

a fact.

To prove the theory—in the absence of a

dynamometer car—strips of soft tin, about

2 feet long by 2 inches wide, were pro-

cured and placed on the rail, one on each

side, as the train was pulled around a

curve, Fig. 2. As each pair of wheels

passed over the strips, another strip was

substituted and each strip as removed

carefully marked, showing whether it was

the inner or outer wheel, front or back

truck or front or back wheel, and if the

cars passing over same were rigid or

swing style.

These strips of tin, collected, gave us a

series of what might be called indicator

cards, showing exactly how each wheel

tracked and the effect of the car construc-

tion on the tracking of the truck. Many
different cards were taken on various

curves, ranging from 20 to 31 degrees, the

results in all cases being practically the

same, differing only with tlie speed of

train and degree of curvature.

The cards shown here were traced di-

rectly from strips of tin placed under dif-

ferent cars in same train, each separate

strip being laid on the same place on the

rail each time (curve 27 degrees, grade 4

per cent., train being pulled up hill, speed

6 miles per hour). The reason some of

the strips or cards show comparatively

straight is because the flange of the wheel

caught the tin so far from the rail as to

bend it but slightly, the tin springing back

somewhat after wheel passed over it.

For convenience we will designate the

cars as A and B, A being the swing-center

and loose drawbar style, and B the rigid

car:

Card I—Front wheel inside rail, car B.

' 2—Front wheel outside rail, car B.

" 3—Front wheel inside rail, car A.
•• 4—Front wheel outside rail, car A.
" 5—Back wheel inside rail, car B.

" 6—Back wheel outside rail, car B.

" 7—Back wheel inside rail, car A.

" 8—Back wheel outside rail, car A.

Cards 9 and 10—Inside and outside wheels,

respectively, of a hand car on

30-degree curve, pumped up hill.

A comparison of catds 4 and 8 shows

that both front and back wheels of the

swing-truck car A ran hard against the

outer rail, and by sitting on the brake

beam we could see that, at moderate

speeds (15 to 20 miles per hour) the flange

partially climbed the rail. Note now the

flange card as shown by car B. The lead-

ing wheel is crowded against the inside

rail (card i), while the back pair are held

just about midway between the rails

(cards 5 and 6). This caused the hard-

running car, as the outer wheels had to

slide around the curve the difference of

the distance.

The tendency to run to the outside of a

curve is well illustrated by cards 9 and 10.

taken from a hand car being "pumped"

up a i-per-cent. grade, curve 30 degrees.

In conclusion will say, these rigid cars,

after two years' service, still pull about

14 per cent, harder, weight for weight,

than the swing-truck and loose drawbar

car, the rule applying to the car loaded or

empty. F. P. Roesch.

Denver, Colo.

Hand Boring Bar for Bell Yoke.

I noticed in the March issue of your

paper a photograph of a hand boring bar

for bell yoke, and as this is only a photo-

graph—there being no dimensions given

—

it is of very little use to the average shop

man.

I herewith enclose a blueprint of a de-

tailed drawing for hand boring bar for

bell yokes—the first one o' which I made

some four years ago—thinking it might

utes from the time the tool is taken from

the toolroom until returned, and it is not

necessary to remove the yoke from the

boiler. The thread on the end of the bar

is cut with a sharp V-tool two-thirds the

full thread, leaving the tops of the threads

flat, wliich gives a better wearing surface

in the cup bearing.

R. O. CUMBACK,
Gen. Foreman.

Elizabcthport, N. J.

The New Philadelphia & Reading:

Consolidation.

As the reference to the "reduction" of

grate area in the brief description of the

latest design of consolidation engines on

the Philadelphia & Reading, which appears

in your May issue, may possibly be mis-

BORING BELL STANDS.

be of interest to some of your readers,

and will save the trouble of figuring out

the necessary detail to b- ild one.

The operation of the bar is very simple.

The cup bearings are put on bosses of the

yoke and the bar slipped through to hold

it in a straight line ; the set-screws are

then adjusted to bring the bars central

with the holes ; the boring tool is then in-

serted and tightened up with the set-screw

in end of bar. By grasping the nut with

one hand and the handle with the other,

a very true hole can be bored in one side

of the yoke. The nut is then removed and

the bar pulled out and reversed without

disturbing the bushing. The same opera-

tion bores the hole in the other side of the

yoke, making the two holes in perfect

alignment with each other.

The print also shows a sketch of how
the top bell yoke can be bored out in a

similar manner, by making the two stand-

ards and clamping to a planer bed, or any

similar tool.

The time consumed in boring out a

bell yoke is often less than thirty min-

leading to the general reader, I beg to

suggest that, considered relatively to the

later practice on this road, these engines

show an expansion instead of a "reduc-

tion" of grate area. Neither the firebox

dimensions nor the fuel to be used are

specified in the description, but it is proba-

ble that the fireboxes are comparatively

short and wide, and that they are intended

to burn bituminous coal, which has been

recently used to a considerable extent on

this road.

It is well known that the Wootten fire-

bo.xes, which originated and may be said

to have had their home on the Reading,

were designed for and used with anthra-

cite fuel. Their grate area was, as a rule,

about 76 square feet, and as this has been

exceeded in the latest designs of wide fire-

boxes built for the Delaware, Lackawanna

& Western, the New York, Ontario &
Western and other anthracite roads, it

may reasonably be assumed that extended

practice has proven that their grate area

was not any too large for the fuel em-

ployed.
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In connection with the attack which was

made on the wide firebox during the Mc-

Leod administration of the Reading, in

1888, a number of 22 x 28 narrow firebox

consolidations were buiU designed to burn

anthracite coal. Their fireboxes were 133

X 42 inches inside dimensions, giving a

grate area of 38.8 square feet, this being

obtained, as will be noticed, by using an

exceedingly long firebox.

By reference to No. 14 of the "Record

of Recent Construction" of the Baldwin

Locomotive Works, it will be seen that,

in 1899, another lot of consolidation en-

gines was built for the Reading road, hav-

ing general dimensions corresponding with

those described in your May issue, except

that their grate area is 33.2 square feet.

The fireboxes of these engines are 114's

inches long by 42 inches wide.

Without going into a discus..=ion of the

relative merits of the two classes of nar-

row firebox engines above referred to and

that illustrated in your May issue, it is

were designed for soft coal. If the ma-

jority of engines on this road had been

narrow firebox we should certainly have

not referred to this as a decrease in area,

but the reverse is the case. The Wootten

box was strongly advocated for both hard

and soft coal not so many years ago, so

that this looks like a change of heart. Ed.]

A Record Breaker Between Savannah
and Jacksonville by a Plant System
Ten»Wlieel Freight Engine Carrying

Fire Engines from Savannah to Jack=

sonville, May 3d, 1901.

.\ special train from Savannah, pulled

by Engine 115, Engineer Edenfield at the

throttle and Conductor Stults in charge of

train taking Superintendent Maguire. chief

if the Savannah Fire Department, with

two companies and two fire engines under

Foremen Campos and Rogers, left Savan-

nah at 5.15 P. M.. and made the run of

172 miles as follows

:

From Savannah to Waycross, 97 miles.

Wiping Engines by Steam.

We learn from Engineering that a loco-

motive superintendent of the Netherland

Railway, Johannesburg, Transvaal, has

recently introduced an apparently novel

method of cleaning locomotives. By means

of a jet of wet steam under pressure of

about 90 pounds one man manages the

thorough cleaning of a locomotive in

about twenty minutes. After the operation

the engine looks like new, no water has

penetrated into the axle box, no damage

is done to the painting, and not the slight-

est further cleaning with waste, etc., is

necessary. It is hardly necessary to state

that the saving of labor is enormous and

is of much importance in the Transvaal,

where wages are high. An inquirer asks

the readers of the paper to kindly inform

him if this simple method is in use else-

where. We can inform this inquirer that

we saw the same system in use on the

Baltimore & Ohio Railroad at Cumber-

land, Md., years ago. The engines did not

by any means look like new after the

operation. The best that could be said

about it was that it took a good part of

the grease off and was better than noth-

ing.

'plant" locomotive that hauled the fire engines from savannah to

jacksonville during the recent disastrous fire.

quite noticeable that there has been an

expansion of grate area and a widening

of the firebox in the latter. It is not un-

reasonable to believe that, even if the en-

gines are intended to burn bituminous coal

and consequently do not require as large

an area of grate as anthracite or culm

burners, the management has recognized the

decided advan:age of a short and wide grate

over a long and narrov/ one, and has, for

that reason joined in the present movement

towards the universal adoption of the wide

firebox. Another feature of improvement

which is noticeable is the capability of

freer steaming by the reduction in length

of the front end. Further light will be

thrown on the subject, if you will, in a

later issue, publish the firebox dimensions

of these engines and the character of fuel

which they are designed to use.

Pittsburgli, Pa. J. Snowden Bell.

[The fireboxes on these engines are 6oJ4

inches wide by 113?^ inches long. They

was made in 95 minutes, where there was

a delay of 7 minutes. TJie run from Way-
cross to Callahan, 55 miles, was made in 52

minutes. Here a delay of 12 minutes was

caused by a hot-bo.x on train. From Cal-

lahan to Jacksonville, 20 miles, was made in

17 minutes, or a total of 183 minutes from

leaving Savarmah to arriving at Jackson-

ville, deducting 19 minutes for delays,

leaving a net total of 164 minutes of actual

running time in covering the 172 miles.

Engine 115 is a ten-wheel freight engine

built by the Rhode Island Locomotive

Works in August, 1900. It has cylinders

20 X 28 inches, drivers 65 inches, weight on

drivers 110,000 pounds, engine truck 40,000

pounds, total weight of engine 150,000

pounds ; boiler 64 inches in diameter.

Steam 200 pounds ; tank capacity 5,000 gal-

lons of water; 9 tons of coal. The de-

signer of that engine was W. E. Symons,

superintendent of motive power of the

Plant Svstem.

A Change in the Dickson Company.

The Dickson JIanufacturing Company

has sold out its general machinery build-

ing shops to a combination of interests,

also embracing the E. P. AUis Company

and Eraser & Chalmers.

The Dickson Locomotive Works, for-

merly incorporated with the Manufactur-

ing Company, remains under the old man-

agement, and considerable extensions and

improvements are under way. A new

forge shop is now being pushed to com-

pletion ; new modern tools have been

added to the shops throughout, and a new

foundry and erecting shop, the latter with

overhead crane capable of handling the

heaviest locomotive-, are also under con-

struction. The improvements, which will

be completed in September, will give the

establishment a capacity of 200 of the larg-

est size modern locomotives per year, with

an equipment for their construction in

every way iip to date.

Some idea of the magnitude of the works

of the B. F. Sturtevant Company, of Bos-

ton, can be gathered from the fact that the

engine and electrical departments, cover-

ing over an acre of floor space, which were

recently damaged by fire, represented only

about one-quarter of the total floor area

of the plant. It was therefore possible by

a process of compression in the blower

and heater departments to provide within

these vi^alls sufficient space to re-establish

the damaged departments. This has now

been done, the offices are again occupying

their old quarters and work is progressing

much as before the fire.
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Illinois Central Ten Wheeler for Heavy
Passenger Service.

The annexed illustration shows a very

powerful ten-wheel engine, one of a group

recently built by the Baldwin Locomotive

Works for the Illinois Central and sent

to be shown at the Pan-American Exposi-

tion.

The cylinders are 20 x 28, the valves

American balanced. The boiler is of the

Vanderbilt type, 66 inches diameter at the

smallest ring and designed to carry i8o

pounds pressure of steam. The Vander-

bilt furnace, as is well known, is a steel

corrugated tube. It is 94 inches long, 57

inches wide and 63J/2 inches diameter. The
boiler contains 350 two-inch tubes 13 feet

long. The firebox provides 135 square

feet of heating surface, the tubes 2,362.5

square feet, making a total of 2,497.5

signed by Mr. Cornelius Vanderbilt and pounds and over, an injector that is lo-

has a capacity of 5,000 gallons ; the coal cated very much above the top line of

capacity is 12 tons. We publish a line water in the tender, loses most all of its

drawing of this tender on same page. power to handle very hot water. This
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tively cool. The Class K injector will re-

start after the supply of water has been shut

off. Using 70 pounds of steam, the water

can be at 130 degrees; with 150 pounds,

at 120 degrees; with 180 pounds, at no
degrees ; with 200 pounds of steam, at 104

degrees ; all of this with a lift of two feet.

After this type of injector is once at

work, the water can be handled with 120

pounds of steam at 150 degrees; it can be

both primed and forced at that tempera-

ture. This temperature must be lowered

to 145 degrees for 150 pounds of steam

and to 135 degrees for 200 pounds of

steam. These figures give a good idea of

the range of temperature for certain pres-

sures of steam.

When using very hot water with this

type of an injector the outside overflow

valve is closed by hand. There is a sup-

plementary overflow valve inside the body

of the injector which is automatic in its

action and assists in handling hot feed

water. With cold feed water the Class K
injector operates in the same manner as

the Class N machine so universally used

at present.

The company are sending out injectors

as fast as they can be fitted up, the injector

department is working at its full capacity.

Examination for Promotion.

CONTINUATION OF TRAVELING ENGINEERS'

QUESTIONS AND ANSWERS FROM PACE

104, MARCH ISSUE.

Q. 37—If link hanger or pin is broken?

A.—Yes. Take off link-hanger' and

work engine in full gear on disabled side

;

put a block in link under link-block, full

length. The disabled link must be blocked

far enough down so tumbling-shaft arm

of that side cannot catch on top of blocked

link when engine is hooked clear down in

full gear, or you will break something

else. To reverse engine, change the block

in link to top end after reverse-lever is

changed and take it out before hooking

ahead again.

Q. 38—If arm is broken off tumbling-

shaft ?

A.—Yes, same as for broken link-hang-

er. If it is the arm to reach-rod, same as

broken reach-rod.

Q. 39—With a broken reach-rod?

A.—Yes. Block under one link-block

and put a very short block in top of link

on that side. When engine is moving,

one link tends to slip up on its link-block

while the other one is slipping down. If

both links are blocked solid, top and bot-

tom, the tumbling-shaft has to bend or

spring. Some men block on top of link-

block only. To reverse, put block in top

end of one link to hold them up in back

gear.

Q. 40—What do you do in case of a

broken link-block pin?

A.—Take out broken pin and disconnect

that side of engine, taking down both

eccentric straps, as when link-block is not

held by rocker-arm by its pin the link

can tip over against rocker-arm and catch

so as to spring eccentric-rods or move
rocker-arm and valve. Although some

disconnect valve from eccentric by taking

out link-block pin and leaving eccentric

straps and link still coupled up and mov-
ing, yet it is not safe.

Q. 41—With broken piston-gland or

stud ?

A.—If one side of gland or one stud

was broken, take out some of the packing,

so gland could be put into stuffing-box

far enough so it would not cant over

and cramp the rod, when one stud would

hold it. With metallic packing or both

studs gone, it is generally necessary to

disconnect that side.

Q. 42—What would you do with an en-

gine with a broken piston?

A.—Disconnect that side, unless piston

was gone entirely, in which case main

rod could be left up, but valve uncoupled

and clamped so it could not move to un-

cover steam-ports. By "disconnecting" I

mean uncouple valve-rod or eccentric

straps so valve will not move, cover the

steam-ports and clamp valve-stem, take

down main rod and block cross-head solid.

Q. 43—With a broken cylinder-head?

A.—Disconnect on that side.

Q. 44—With a broken valve-yoke?

A.—Would locate broken valve-yoke

first. When yoke breaks off. the valve

stops in front end of steam-chest. If

valve is pushed far enough ahead, the

exhaust-port will be opened so engine will

blow through on that side. If exhaust-

port is not uncovered, the steam will come
out of back cylinder-cock only. If engine

is on the quarter, yon cannot move valve

by reversing the engine so steam will come
out of front and back cylinder-cocks alter-

nately. Would raise steam-chest cover

and block valve at each end, so it would

stand centrally over the ports, and dis-

connect that side of engine. If there was

a relief-valve in front side of steam-chest,

it could be taken out, valve pushed up

against the valve-stem or back part of

yoke, which should be clamped in proper

place. A wooden plug of proper length

in relief-valve would hold steam-valve

solid when relief-valve is screwed up in

place. This would save you raising the

steam-chest cover. Sometimes valve-yoke

or "spectacle" breaks on one side of yoke

only, in which case engine will go lame

when stem and yoke are pulling on valve;

she will be square when stem is pushing

valve. Work her down towards full gear,

and with light steam pressure on back of

valve you may get to terminal station

before it breaks off altogether.

Q. 45—With broken valve-seat?

A.—If it was a false seat and broken

badly, so steam blew through into exhaust

port, it would be necessary to take up

steam-chest cover on disabled side, make
a tight joint over steam and exhaust ports;

sometimes a board can be used instead of

the valve, in which case valve will have

to be taken out and may be left out, hold-

ing board down by a block between it

and steam-chest cover. In the case of a
balanced valve, the top of valve comes

so close to pressure-plate that the valve

will not go in again with a board under it,^

nor can broken false seat be taken out

and valve dropped down on the old seat

on cylinder casting unless top of valve

is also blocked to keep live steam out of

exhaust cavity of balanced valve. Discon-

nect that side by taking down main rod,

blocking cross-head ; better take off both

eccentric straps also, as the bottom rocker-

arm may be bent out, and then, if engine

cannot be reversed easily, uncouple link-

hanger from the tumbling-shaft arm. It

is necessary to locate the trouble and

which side it is on first. If it is broken

so steam leaks through, it will come out

of both cylinder-cocks on that side. If

valve-rod is bent or rocker-arm sprung,

you should notice that at once. If false

seat is broken and the pieces cannot be fit-

ted together again to be steam-tight, take

it all out. Some false seats are fastened'

down with tap-bolts going into the lands,

and bridges between the ports, in which

case broken seat cannot be taken out, but

must be covered so steam cannot get it.

Q. 46—With broken valve-stem gland?'

A.—With one lug broken off or one-

stud gone, would do the same as for

broken piston-gland, or gland can be heldl

in stuffing-box with wire or bell-cord,

around steam-chest.

A new booklet, just issued for the Ex-

position, tells a very charming story of

its history and creation and describes the-

beautiful city in which the festival has.

been developed and brought to comple-

tion. The booklet is embellished with

many illustrations, including twelve col-

ored plates of Exposition buildings and'

views. These will be sent free to appli-

cants by the Bureau of Publicity so long:

as the edition lasts.

We have received from P. B. & G. H.

Morris, Durban, Natal, a very attractive-

book, entitled "The Battlefields of Natal:

Revisited." It contains a great many
illustrations of the war scenes where so-

much bloodshed has taken place within,

the last two years, and incidentally has a

great many railroad scenes, with demol-

ished bridges and damaged track. It is

illustrated by excellent half-tones that tell'

a wonderfully graphic story of the devas-

tations of war.

The Day-Kincaid Stoker Company will"

show their machine and its workings at the-

Master Mechanics' convention at Sara-

toga, and an opportunity will be given

railway officials to acquaint themselves

with the many advantages it possesses.

None who attend the convention can afford;

to miss this opportunity to see the "fire-

man's friend." The machine was fully

described in the May issue of this paper.
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Lehigh Consolidation Engine at Pan-

American Exposition.

The annexed engraving shows a Vau-

clain compound built b}- the Baldwin Lo-

comotive Works for the Lehigh Valley

Railroad on exhibition at the Pan-Amer-

ican Exposition. The high-pressure cylin-

ders are 17 inches diameter and the low-

pressure are 28inches diameter; the stroke

is 30 inches. Smallest diameter of tlic

boiler is 66 inches, and it is designed to

carry a working pressure of 200 pounds

to the square inch. The engine is designed

to burn hard coal and has a firebox ii4'4

inches long, 95~s inches wide and 54'4

inches deep.

There are 356 two-inch tubes 15 feet I

inch long. The firebox provides 177.7

square feet of heating surface and the

tubes 2.791 square feet, making a total of

2,968.7 square feet. The grate area is 76.3

square feet. The driving wheels have 49
inch centers and are 55 inches diameter

outside of tire?. The main journal is g]4

"Of course, of course, and ?o have all

of us. But let me tell you something of

the tremendous meaning implied in that

simple statement. The average freight car

will carry about 30 tons, though they do

go as high as 50 or more for coal cars

;

but let us say 30 for this occasion, and you

will see that to carry 103.000,000 tons of

freight, 3.433.333 cars would be required,

which of an average length of 30 feet to

the car, with 3 feet between cars, would

make a train about 20,000 miles long,

which means that there isn't enough con-

tinuous ground on the whole earth for

such a train to stand on. If it were yard-

ed, the yards would have to contain 22.000

acres, about 6 miles square, let us say."

"Don't ask me to .say it !" exclaimed his

wife.

"And it would be rather difficult to run

such a train," he went on, "for while the

time of arrival might be 6 P. M. and the

locomotive got there on time, the caboose

clock would show that it was 2 P. M. of

Honolulu, passengers would be getting off

at Boston, New York, Chicago, Omaha,
San Francisco and"

"Now, look here, George," interrupted

his wife firmly, "if you hurl another sta-

tistic at me I'll come back at you with a

flatiron ; do you hear?" And the Able

Statistician retired into his shell, mutter-

ing : "And that is only one of the many
railroads in this great and glorious Re-

public of ours."—W. J. L.K.MPTON, in the

Troy Daily Press.

Block Signals on the West Shore.

Automatic block signals are to be in-

stalled at once on the New York end of

the West Shore Railroad between New
Durham, N. J., and West Haverstraw,

N. Y. The distance to be covered is 32

miles. The contract for this improvement

has been let to the Union Switch and Sig-

nal Company, and the signals and all ap-

pliances will be similar to those put in

by the satne company on the Delaware,

LEHIGH CONSOLID.ATIOX ENGINE AT P.\N-AMERIC.\N EXPOSITION.

XII and the others 8^x11. The total

weight of the engine in working order is

202.200 pounds : of this. 177,500 pounds are

on the drivers. The wheel base is 25 feet

5 inches and the driving wheel base 16 feet

3 inches, the total of engine and tender

being 54 feet 8-)^ inches. The tender has

capacity of 7,000 gallons.

Playing With Big Figures.

"I notice here," said the Able Statis-

tician, laying down his newspaper, "that

the New York Central Railroad last year

carried 52.000,000 passengers and 103.000.-

000 tons of freight."

"Well." responded his wife, who had

no head for figures, "that's what it is there

for, isn't it?"

"Yes,"' said the husband, in a protest-

ing tone, "but do you know what that

means?

"

"I should think it meant a good deal of

money for the railroad," she confessed.

"Of course it does, but it means a good
deal more. Think a moment of what
those figures stand for."

"But I don't want to." she insisted;

"I've got troubles of my own."

the day before and it would not get into

the station for ;i:i days and 8 hours, al-

lowing a speed of 25 miles an hour. Go-

ing the other way, the caboose, according

to its clock, would beat the locomotive

into town by 20 hours, and still have ^3

days to travel."

The wife of the Able Statistician began

to look worried.

"And my dear," he continued, heart-

lessly, "the trainmen would be having a

queer time, too, for while some would

be breakfasting, others would be dining,

others lunching and still others wonder-

ing if it wasn't considerably past bedtime.

If the train going west should be delayed,

the conductor in the caboose on Sunday
morning might telephone forward to the

engineer to go to church if he wanted to,

and the engineer would no doubt call back

and ask what he meant by telling him to

go to church at 7 o'clock on Monday
morning. And. think, iny love, of those

52,000.000 passengers," he continued. "It

would take 520.000 thousand cars, each

6o feet long, to carry them, making a

train about 6,000 miles long, so that when
the engineer was eating his breakfast in

Lackawanna & Western road. Many sub-

urban passenger trains are run over the

New York section of the West Shore

Railroad. Those interested in the ma-
nipulation of these signals should read

Elliott's "Block and Interlocking Signals."

Our daily mail contains requests for all

sorts of information, which we are always

glad to give, even if we have to go out-

side after it. Among the latest is a de-

sire to learn about astronomy, which is so

much out of our line that we will have to

pass.

Several master mechanics are investigat-

ing the peculiarities of the uneven wear of

locomotive driving wheel tires. They are

going to much trouble and expense to find

out why flat spots develop at certain points

of the tire without the metal showing signs

of variation in hardness. We advise these

people to obtain particulars from Mr. G.

A. Miller, of the Florida East Coast Rail-

way. St. Augustine, Fla.. about his investi-

gations into the causes that made flat

spots on tires and they will save them-

selves much expense and worry.
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Lessons of the Steam Indicator Diagram

The information given to the engineer-

ing world by the steam-engine indicator

h.as had the effect of vastly improving

the steam engine, for it pointed out defects

that caused great waste of heat and indi-

cated the logical reinedies. When the in-

dicator first came into use the best steam

engines burnt about 10 pounds of coal per

hour for every horse-power developed ; to-

day it is not a first-class engine which burns

more than i'-^ pounds of coal per horse-

power. The steam-engine indicator dia-

gram has aided very materially in bring-

ing about this most desirable result. .An

English statesman while addressing a

meeting of farmers once made the remark

that has become a proverb : "'The inan who
makes two blades of grass grow where

only one blade grew before is a bene-

factor to mankind." Fuel has become of

such stupendous value to mankind within

the last century that it might truthfully

be said that the man who made one pound
of coal to do the work which formerly

required the consumption of three pounds

is a benefactor of the human race. It has

been said that what the stethoscope is to

the physician the steam-engine indicator

is to the engineer, revealing the secret

workings of the inner system and detect-

ing minute derangements in parts obscure-

ly situated. The man who gave this use-

ful instrument to the world was James

Watt, the celebrated improver of the steam

engine.

Watt was an ingenious man who always

exhaustively investigated every engineer-

ing problem that came before him. and he

liad an inveterate habit of mastering the

strength and weakness of every detail of

steam-engine inechanism. For years, after

his condensing steam engine was an en-

gineering success, he used to look at the

cylinder where the piston was moving

up and down and wish he could watch

tlie action of the steam inside and note

the particulars about opening of admission

valve, initial pressure, point of cut off.

point of release, terminal pressure, back

liressure, compression and all the other

particulars concerning the action of steani

upon a piston. One day while cogitating

upon these things, it occurred to him that

a cylinder could be put in communication

with the main cylinder and suitable appa-

ratus attached to indicate the steam's ac-

tion throughout the whole of a stroke.

The idea was quickly acted upon and the

steam-engine indicator becaiue an instru-

ment of value. It was a very crude article

in Watt's hands and the piston of the

instrument indicated the pressure on a

traversing board. The revolving drum

was added by an ingenious mechanic in

the service of Boulton & Watt. Since

that time improvements have been effected

by several generations of inventors till now
the steam-engine indicator is as perfect

as any instrument used by engineers.

Watt kept the invention of the indicator

a secret for several years and used it him-

self mostly for the adjustment of valves

and for finding out what dimensions of

steam passages produced the best results.

It came about, however, that he had to

send an engine to a foreign country and

he could not go to superintend its erection.

.\s he was very solicitous that the engine

should work very successfully he took the

engineer who was to have charge of it

into his confidence and instructed him how

to use the indicator in valve setting. The

action of the indicator was no longer

a secret and it came gradually into

use.

The information given by the steam-en-

gine indicator is thus described by Charles

T. Porter in his book on "Richards Steam

Engine Indicator: What proportion of the

boiler pressure is obtained in the cylinder,

how early in the stroke the highest pres-

sure is reached, how well it is maintained,

at what point and at what pressure the

steam is cut off, whether it is cut off sharp-

ly or in what degree it is wire drawn, at

what point and at what pressure it is re-

leased, what proportion remains to exert a

counter-pressure, at what point compres-

sion commences and how high it rises."

That tells the whole story.

Under the teaching of the indicator di-

agram designers of steam engines proceed-

ed to provide for boiler pressure being

restricted as little as possible on its way

to the cylinder. They provided for quick

admission, sharp cut off, prompt release

and the least possible amount of counter-

pressure.

Thelocomotive engine has derived almost

no benefit from the use of the indicator and

in many instances it has been made more

extravagant in the use of steam by design-

ers trying to make it conform to station-

ary engine and marine engine proportions.

The approved principles of steam engines

has been, get the steam into the cylinder

as quickly as possible and hold up initial

pressure to point of cut off. then let all

other events of the stroke be promptly

performed. These principles have been

imitated as closely as possible of late by

some locomotive designers and we have

every reason to believe that it has resulted

in expensive waste of heat. A few months

ago we examined some indicator diagrams

taken from a locomotive having piston

valves that provided an enormous port

opening. The diagrams showed that even

at high speed the pressure was maintained

ahnost at initial pressure up to the point

of cut off and that the other events of the

stroke were very decidedly marked. The

diagrams resembled those taken from a

good automatic engine and everybody con-

cerned was happy. That is, they were

well satisfied until the people who bought

the engines began an investigation to find

out how much fuel the new engines were

saving as compared with the old ones

doing the same work. To their amaze-

ment the old commonplace slide-valve en-

gines not only did the work with less

fuel and water than the new ones of the

aristocratic piston valve, but continue to

do so. We believe that the piston valve

is wasteful of steam, but we hardly

think it was entirely responsible for the

bad record made by the engines referred to.

•A. great many valve motions have been

applied to locomotives for the purpose

of distributing the steam so that it will

produce a diagram like that of a good

automatic engine, but we do not believe

that any of them made a locomotive do its

work so economically as the link motion

and slide valve. Several years ago when

the writer believed in having locomotives

make the automatic form of steam dia-

gram, he became intensely interested in a

valve motion designed by the master me-

chanic of a Western railroad and applied

to one of the engines. It produced splen-

did looking diagrams that might have

been readily assumed to be from a Corliss

engine, but even in the hands of its

friends the engine never came up to a link

motion engine of the same class in econo-

my of fuel.

Why an engine having a high compres-

sion and initial expansion so pronounced
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that it is difficult to tell the exact point of

cut off should use less steam than one

which produces a nearly ideal diagram is

difficult to understand, but there are the

best of reasons for believing that such is

the case. Steam meets witli conditions in

the exposed cylinders of a locomotive that

are rarely encountered in stationary and

marine engine practice, and that may ac-

count for the inferior-looking diagram

representing the steam distribution best

adapted to the engine.

Promoting by Favor.

What has long been known in Europe

as "nepotism," which was almost unknown

in the United States until about thirty

years ago, has been making rapid progress

in the last decade or two. The word

originated from the practice of high

ecclesiastical dignitaries naming reputed

nephews for high positions without any

consideration as to their fitness. The sys-

tem of family or other influence pushing

men upwards is making headway in rail-

road life, but most railroad positions of

respunsibility bring out incompetence so

glaringly that even the highest influence

f^ils to keep long in service a man who is

not capable of performing the duties he

has been appointed to perform. In the so-

called good old days when government ap-

pointments were made in England for

political services, it is recorded that a min-

ister of the crown appointed his coachman

to an inferior position in the Customs Ser-

vice, .^fter trial reports were made to the

Board of Customs that the man was utter-

ly worthless as an officer, and the board

discharged him. Then (he minister who
made the appointment called the chairman

of the board to his presence and asked why
he had dared to discharge his appointee.

"Because he was incompetent." was the

reply. "Well," replied the minister, "since

he was incompetent to perform ordinary

custom-house duties, I shall appoint him

a member of the board. He will not need

any ability for that position."

When we meet with some of the men
v>-ho are rattling about the box of high

official po-itions in railroad service, we

cannot help thinking that their advance-

ment was due to influence similar to that

which made an incompetent tide-waiter a

member of the Board of Customs. The
higher you go the more will owl-like

silence pass as evidence of wisdom.

Unless a man has a natural tendency

for managing affairs he becomes practi-

cally a sinecurist when advanced above the

position of clerk or workman. The most

crucial tests of men's fitness for positions

of responsibility are found in the me-

chanical department, and the farther down
you descend the more readily will incom-

petency become apparent. You may have

a thoroughly incompetent superintendent

of motive power who keeps his mouth shut

and depends upon his subordinates ; but a

general foreman cannot carry out similar

tactics with success. He must direct

things and tell workmen what to do and

how to do it. Looking wise is of little

avail in such a position, and unless he un-

derstands his duties he will become an ob-

ject of ridicule to the men within a week,

and they will not fail to make their senti-

ments known.

The policy of some incompetent offi-

cials is to act as bullies, under the impres-

sion that abusing men will make them be-

lieve that the officials know more than

they do. We have met several successful

bullies that we despised, but they were

successful because they understood their

business, without having proper sentiments

as to how subordinates should be treated.

This line of thought has been forced upon

us through a thoroughly incompetent man
being pushed by nepotism to a position

which nature never intended him to fill,

and where he is doing rank injustice to

manv worthv men.

Working Steel and Iron at Dangerous
Temperatures.

It is exceedingly difficult to keep before

the mechanical world facts of the greatest

importance. Information is frequently col-

lected regarding the materials of engineer-

ing, the designing and working of the

same into engines, boilers, tools, etc., and

efforts are exerted to spread the gospel of

good practice and to warn all concerned

against dangerous and bad practices. The
good advice will be spread by reports,

papers and newspaper articles and will be

heeded for a short time, then gradually

neglected and afterwards forgotten. We
were very forcibly reminded, during a re-

cent visit to a railway boiler shop, of how
readily good advice is forgotten and bad

practices reverted to.

During the visit to the boiler shop re-

ferred to there was flanging of boiler

sheets going on, and we watched the oper-

ation with keen interest. The sheets to be

flanged were taken out of the fire at a

heat a little above cherry red and then

operations began and the sheet under the

flanging hammers became generally black

cold before the work was finished. We
asked the foreman if he did not permit

the sheet to become too cold while under

the flanging process and he answered that

his test of final safe working temperature

was to spit on the sheet. If it sizzled it

was hot enough to stand working. Those

who understand the temperatures at which

steel and iron can safely be w^orked are

well aware that the sizzle test is about as

dangerous as could well be conceived.

There is particularly small excuse for

railway mechanics, and especially those in

charge, for displaying ignorance concern-

ing the danger of working steel and iron

at what is known as the critical or brittle

temperature. Nine years ago a very ex-

haustive report was submitted to the Rail-

way Master Mechanics' Association on

"Tests of Steel and Iron," in which it was

demonstrated that the most dangerous

temperature to work steel or iron was at

a blue heat, which is about 600 degrees

Fahr., or the point where redness dis-

appears in the dark. The subject was

thoroughly discussed at the convention,

particulars about it were published in near-

ly all railway and engineering journals,

and yet in the short period of nine years

the dangers that come from working steel

and iron at a blue heat have been forgot-

ten.

The discoveries made by the investigat-

ing committee of the Master Mechanics'

Association were not new, but only cor-

roborated and perhaps emphasized facts

that had previously been found out by in-

vestigators working to shed light on mys-

terious failures of iron and steel. As

long ago as 1885 a paper read before the

Institution of Civil Engineers says that

many engineers consider mild steel a

treacherous material, because steel plates

and bars have often failed in an unac-

countable manner. In nearly all such cases

the plates had been subjected to bending

or hammering while at a blue or black

heat. Such treatment is the most injuri-

ous to which steel could possibly be sub-

jected, and therefore such failures cannot

be regarded as unaccountable. Iron plates

possess similar peculiarities, but being less

ductile than steel they are not so glaringly

pronounced. First-class material will fail

almost as readily as poor material when it

has been worked at the critical tempera-

ture.

The engineer who made the report to

the Institution of Civil Engineers made

330 experiments to test the critical tem-

perature of steel, and they consisted prin-

cipally of bending and tension tests. The

whole trend of the experiments went to

show that steel or iron worked at a blue

heat was more brittle than steel worked

cold or at a red heat. Steel which had

been cold, either once or twice, would

^tand almost as many subsequent bends as

the original test pieces. But if the ma-

terial wa^ bent once while blue hot. it lost

a great part of its ductility. Out of twelve

samples in which two preliminary blue-

heit tests were made, nine broke with a

sirgle blow of a hammer, and the other

three stood only one or two bends.

A boiler shop foreman or general fore-

man in charge who has no knowledge con-

cerning these details of his business has

no right to be employed where knowledge

as well as skill is of market value. The

writer was moved to investigate this sub-

ject after seeing boiler plates flanged at

the blue heat, and he schemed it that the

master mechanic at one shop and the gen-

eral foreman at another place should

linger with him in the boiler shop and

watch the process of flanging. In both

cases no attention was paid to the heat of

the sheets under operation, and both the

officials admitted that they had never heard

that steel or iron could not be worked

safely at any temperature above that of
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the atmosphere. We cannot help thinking

that this is a case where knowledge is very

profitable to railroad companies. A fire-

box removed prematurely because it

cracked in the bends is a very expensive

sacrifice to ignorant workmanship.

Poor Equalization.

Too little attention is paid to the mat-

ter of equalizing the weight of the engine

on its various wheels so that no one of the

journals carries more than its proportion

of the load when passing over uneven

track.

Theoretically the equalizers and springs

are supposed to distribute the weight of

the engine to all the journals in the right

proportion, but it is a supposition more

than a fact. The weight may be evenly

distributed when the engine is standing

still, but when moving over uneven track

some of the springs and equalizers may be

too rigid in their movements, so one jour-

nal gets more than its share.

That this is a prolific cause of hot bear-

ings, the back shop men and designers

of the equalizer and spring rigging do not

always appreciate properly.

Engines with drivers under the firebox

are necessarily cramped for room for the

equalizers, but if they are not free to

move, look out for hot boxes, even with

moderate speeds. We have seen a box

running hot right along till a weak spring

over some other box was replaced by a

strong one. when the hot spot was trans-

ferred to another place on the engine.

Now, that looks as if the trouble could

have been cured in the first place by fixing

the spring rigging instead of worrying

about the packing or kind of metal in the

bearing.

Have the spring hangers and equalizer

bearings free and flexible and so designed

that they respond quickly to changes of

truck surface, and it will be a revelation

in the hot-box matter.

giving their best years now and to the

older men who see not far ahead the day

when some younger man will take up the

work and responsibilities.

On another large system where there is

an age limit at which retirement from ac-

tive service is compulsor>', a certain pro-

portion of the monthly salary which has

been paid them for some stated number of

years back, is still paid to them after this

retirement.

This is in the nature of a business ar-

rangement like realizing a policy of old

age insurance ; in which the premiums

have been paid by faithful service, and the

policy is paid in monthly installments of

cash.

It probably chafes some of the retired

men who are able to attend to their duties

to be in enforced idleness, but on a large

number of the railroads the companies

have not yet, some of them never will.

make any provision for a settled annuity

or pension to their employes who have

spent many years in their service. For

these companies about the only move made

in this direction is to pick out situations

where the duties are light and let the

old men fill them. The worst feature

about this method is that there are not

enough such places to go around.

The mental and physical strain on all

classes of railroad employes is increasing

from year to year, so that men wear out

faster than of old. Some provision should

be made for them, either lighter work

while young, so they will be able to take

care of themselves when the age limit calls

a halt in their service, or a graded system

of annuities. This may never come.

Three Ways of Pensioning.

On one or two of the Vanderbilt lines

some of the general oflScers who have giv-

en the best years of their business life

to the superintendence of the details which

come before the head of a department,

and thus contributed to the successful op-

eration of the roads, are now on what

might be termed the associate list.

Their duties are usually light and pleas-

ant, and the salary feature is by no means

ignored, as it is understood that reaches

a comfortable limit.

To the credit of the companies it can be

said that this plan of keeping on the sal-

ary list those men who have been long in

the service of the company is not con-

fined to the general officers, as several of

the engineers and conductors are also on

the associate list.

This plan is both complimentary and

satisfactory to the participants : it gives

encouragement to the young men who are

Cylinder Cocks.

On most freight and switching engines

with small driving wheels, and especially

with compound cylinders, the cylinders

come so close to the ground that the cylin-

der cocks catch and get broken off so often

that they are a source of great trouble.

Of course, the opening for these cocks in

the cylinder should be close to the bottom,

so that all the water will drain out of the

cylinder. This prevents their being lo-

cated up on the side of the cylinder, clear

from the ground and obstructions that

may pass under the pilot. Placing them

in the cylinder heads, as with stationary

engines, has been found very unsatisfac-

tory, on account of the difficulty of oper-

ating them without bell cranks in the

rigging.

We see a good many put in with an el-

bow that fastens into the hole in the bot-

tom of the cylinder ; the cock is then

screwed into this elbow and lies hori-

zontal where it is protected by the flange

of the cylinder and its head.

If the cylinders were cast with a boss

at this place, the cock could go in hori-

zontally and still be low enough to drain

the cylinder of any condensed water, and

also have a large opening. This would

also locate the rigging for opening and

closing them where it would be easy to

put on and repair.

Virtue of Higli Pressure Steam.

Railway mechanical men are very much

given to participate in the game of "fol-

low my leader." When a man of positive

views introduces some new form, fad or

practice there is a tendency for others to

follow suit without investigation as to

whether the change is an improvement or

the reverse. We have been very much
struck with this in the growing practice

of carrying extremely high boiler steam

pressure. When railway companies that

have been getting along fairly well with

a gage pressure of 160 pounds suddenly

begin increasing the pressure to 200

pounds, we are generally moved to ask.

What benefit will you derive from the

change? The answer invariably comes:

"Increase of power and economy of

steam." This belief is not well founded.

There is no difficulty in getting all the

power that the adhesive weight permits,

if the cylinders are properly proportioned,

without resorting to intense boiler pres-

sure, unless it be to utilize the high pres-

sure by compounding.

In regard to the fallacy that high steam

pressure conduces to economy of steam,

we quote the Engineer, of London, while

discussing the subject from the marine

engineer's standpoint. What is soundl

practice, or the contrary, for marine en-

gines will be found teaching the same

principles in locomotive engineering:

"High pressures have been adopted at

sea for, it is said, two reasons. The first

is the theory that high-pressure steam is

more economical than low-pressure steam

;

the second is that the higher the pressure

the smaller may be the engines for a given

power. Now, as to the first point, it may
be stated that nothing is more certain, or

more capable of proof both by theory andl

practice, than that, other things being

equal, the consumption of steam per indi-

cated horse-power per hour is settled by

the range of expansion, and by nothing

else. There is no peculiar virtue in high-

pressure steam. If we expand 100 pounds

steam ten times—that is to say, until the

final pressure is 10 pounds—and 200'

pounds steam ten times until its terminal

pressure is 20 pounds, the efficiency of the

two engines wil! be precisely the same, ir»

so far as things are equal. As a matter of

fact, the low-pressure engine would be the

more economical because they are not

equal, the terminal pressure being twice

as high in one engine as the other. In

practice high pressures are more economi-

cal than low, simply because the terminal

pressure being fixed at 8 or 10 pounds, the

range of expansion adopted settled the

higher pressure. Thus, a terminal pres-

sure of 10 pounds, with a twenty-fold ex-

pansion gives 200 pounds initial pressure,

and so on for other ratios. But let us
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suppose that the terminal pressure was 7

pounds instead of 10 pounds, then with

the same range of expansion the initial

pressure would be only 140 pounds; that

is to say. a reduction of 3 pounds in ter-

minal pressure is equivalent in all respects

to a rise of 60 pounds in initial pressure.

With a larger range of expansion the

effect would be still more marked, for in

all cases the terminal pressure multiplied

by the ratio of expansion gives the initial

pressure. The lesson to be learned is that

we should improve condensing arrange-

ments, reduction passages—particularly in

fast-running engines—and reduce back

pressure to the utmost before we load our

safety valves to excess. It is constantly

stated that it is just as easy to carry 30a

pounds as to carry 160 pounds. This is

not true. Numerous difficulties are en-

countered as the pressure rises. If it

could be shown that any adequate return

is obtained in the way of economy of fuel,

then it would be good policy to incur the

trouble and risk ; but it is now beyond

question that very heavy pressures have

meant, and will continue perhaps to mean

in the Navy, much waste of fuel."

We commend these remarks to the mas-

ter mechanics who have simple engines

that carry very heavy boiler pressure. If

they will make careful tests of those with

engines having lower boiler pressure and

doing similar work, they will likely find

that tlie lower pressure boiler consumes

less fuel than the other. This being the

case it is foolish to run the extra risk of

accidents that accompanies high boiler

pressure and the increased expense of

maintenance. Extreme steam pressure

and excessive breakage of staybolts go

hand in hand—not always innocently.

Catechism on the Combustion of Coal.

This IS a book prepared by William M.

Barr and published a short time ago by

Norman W. Henley & Co., New York.

Price. $1.50. It is a book of 349 pages,

4x5J/> inches, and contains a great deal of

useful information on the combustion of

coal and the prevention of smoke, expressed

in a form that is easily understood by any-

one who can read English. The writer is

author of '"Boilers and Furnaces" and of

several other engineering books, and is

well informed of all phenomena connected

with the combustion of fuel. The book

was written to meet the demand of loco-

motive engineers and firemen for informa-

tion that would enable them to pass the

examination on combustion that has been

instituted by so many large railway com-

panies, but it goes away beyond the sim-

ple questions that locomotive men have to

answer and is a somewhat comprehensive

catechism on fuels and everything relating

to combustion, heat and steam generation.

It contains eighty-five illustrations, mostly

of furnaces and of apparatus for measur-

ing heat and finding out the constituents

of fuel.

Rapid Oxidization of Iron Under
Frames.

.\ few days ago some gondola cars

with iron under-framing were put on the

repair tracks to be inspected, painted and

overhauled. A close inspection showed

that the I-beams had rusted away on each

side, so there were holes clear through the

upright part.

These cars were built about eight years

ago for gravel service in contract work.

They passed into the hands of a railroad

company later on and were used in coal,

gravel and cinder service. Two years ago

these I-beams looked well, with few signs

of the rapid deterioration shown now.

Iron framing, if exposed to the drip

from coal and dnders, will look all right

for a few years, but when the process of

oxidation once gets the scale left by the

rolling process removed, in a few months

it will eat away the strength of the beams.

Our friends, the paint manufacturers,

can now come to the front with a paint

that is acid proof and coal gas proof and

try their hands in furnishing some cheap

and lasting material for painting iron

cars, so they will hold their own against

oxidization.

"Modern Freight Car Estimating" is the

name of a book published a few years ago

by Mr. O. M. Stimson, at Anniston, Ala.

It contains the necessary information and

tables appertaining to the proper method

of compiling car estimates on freight

equipment for car manufacturers and rail-

road officials. We do not see how the

drawing office of any railroad can get

along without this most useful book. It is

a complete magazine of car details and has

very good illustrations of a great many
details of cars. A well-known superin-

tendent of motive power who attracted

our attention to the book said that it was

one of the most u-eful books he had ever

purchased. Those who have not got it

ought to lose no time in securing it. The
price IS $5, and it is well worth the money.

Send to this office for the book.

At American Brake Company's Works.

The .American Brake Company, at St.

Louis, Mo., have just finished a full-sized

model of the Nederlander automatic coup-

ler for exhibition at the Pan-American

Exposition, which has the air brake, air

signal and the steam-heat couplings in

one head. The device represents the ends

of two adjacent cars with Master Car

Builder drawbars ; these cars can be

swung around out of line so as to show

the action of the couplers on a curve, and

also raised to show the action of a high

and low coupler.

Attached to these models is a late West-

inghouse device for closing the cut-out

and angle cocks without going between

the ends of the cars or under the plat-

forms. This device can be operated either

from the side of the car or in the case of

a vestibuled car from inside the vestibule.

This device can be attached to any car or

coach.

These air-hose and steam-heat couplers

are now in use in the hardest kind of ser-

vice, notably on the Goodwin dump cars,

where the couplings and joints are cov-

ered with gravel and sand, as well as on

passenger trains, where the joints are

clean.

They are now testing a steam-heat hose

made of a spirally wound copper tube with

cotton packing wound in the spiral joint

similar to the flexible copper tubing used

by our French cousins across the Atlan-

tic, but whether it will stand the rough

handling and banging around which all

hose and flexible connections have to

stand on American railroads is still a

question.

The American Brake Company are very

busy and constantly extending their facili-

ties for turning out work. A large build-

ing is now contemplated on the Broadway
corner of their grounds, which will give

needed room for offices, and the rooms now
used for office work will have machinery

installed.

Fair Play.

There are a great many complaints re-

ceived in the publishing department of

Railway .\nd Locomotive Engineering

from subscribers who fail to receive their

papers. We investigate every complaint

and gene'rally find that the parties com-

plaining have changed their ddress with-

out notifying us or the postmaster. We
are always ready and willing to send pa-

pers for those that have accidentally gone

astray, but it is a little beyond reason to

ask us to send five or six numbers that

have been missed by a subscriber who has

changed his address without notifjing us.

Fair play is a jewel which we cherish as

dearly as any publishing house. Mind-

reading is not one of our accomplishments,

so we cannot change addresses without

receiving notice to do so through the

medium of a letter or postal card. The
latter costs onlv one cent.

The Hancock Inspirator Company, 85

Liberty street, New York, have just pub-

lished an illustrated hand-book of the

Hancock inspirator. It is very finely illus-

trated with wood engravings that show a

great many details of this well-known in-

spirator, and also gives useful particulars

about how to care for it. Every man who
has an inspirator to care for ought to send

for this very useful catalogue. Besides

the illustrations of the inspirator, it con-

tains illustrations and description of the

Hancock shaking grate with water tubes.

This is also a very interesting part of the

publication.

"Brake Shoes" is the name of a little

illustrated pamphlet recently issued by the

American Brake Shoe Company. The
pamphlet can be obtained from the Sar-

gent Company. Old Colony Building, Chi-

cago. 111.
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QIasgow International Exhibition.

EV A. F. SINCLAIR.

On Thursday, May 2d, Glasgow Inter-

naticnal Exhibition was opened with all

the fanfare of trumpets and pomp and

circumstance that Royalty and fine weather,

almo,-t equally benignant, could give it.

We have all been writing lots of eulogistic

nonsense about it, for when a man is feel-

ing elevated by enthusiasm and free

whiskey he has little inclination to weigh

his praise. Now we are beginning to

settle down and wonder whether all we
have written is justified by the facts. One

man says that it is the most expensive show

ever held in Great Britain, beating the one

of 1851—of which the Crystal Palace, near

London, is such an interesting monument

—into smithereens. I don't remember

much about the 185 1 Exhibition, for sev-

eral reasons, the chief one being that I

wasn't born for years after it ; and as I

have not the faintest conception of what

smithereens are, I am not in a position to

Sweden, Germany, France and many Brit-

ish colonies also send specimens of their

machine manufactures.

American machine tools make a very

fair show, although they scarcely come up

in number to what we expected, after the

screeds which have been written in this

country about their huperiority. Buck &
Hickman, of London, have a considerable

exhibit of American tools by Brown &
Sharpe, Providence, R. I. ; Pratt & Whit-

ney, Hartford, Mass., and the Bradley

Hammer Company, Syracuse, N. Y. Bur-

ton, Griffiths & Co., London, show a

Gisholt lathe by the Gisholt Machine Com-
pany. Madison, Wis. ; a boring lathe by

Bement, Miles & Co., Philadelphia, and

other tools by the Acme Machine Com-

pany, Cleveland ; Garvin Machine Com-

pany and Landis Machine Tool Company,

.Waynesboro, N. Y.

The most varied of the American ex-

hibits, however, is that of Selig, Sonnen-

thal & Co.. London, who have on show

DRUMMONDS SF.MI-WATER TUBE BOILER.

contradict the statement. But without any

desire to minimize the importance of the

present show, I am not prepared to accept

the writer's testimony. Another man says

that the machinery exhibit is the most ex-

tensive and most varied ever brought to-

gether in this or any other country. Per-

liaps it is so, but if my recollection of the

World's Fair is correct, the statement is

.T great deal of an exaggeration, as Mark
Twain once described a report of his own
death. Judging by the locomotive exhibit,

the statement might be said to soar into

the region of flapdoodle. There is not

much of an international character about

the locomotives. There are but four of

them all told, of which three were built

not three miles from their present site, and

the other only twenty miles from it.

There is no doubt, however, that the col-

lection of machinery is both large and in-

teresting, as it might well be. even if it

had been restricted to such kinds as are

manrfactured in the city itself. Such is

far from being the case, however. Every

machine manufacturing center in the

Uniled Kingdom appears to be represent-

ed, while the LTnitedStates, Russia. Austria.

specimens of the work of Dreses, Mueller

vi Co,, Cincinnati ; Hamilton Machine

Tool Company, Hamilton, Ohio ; Toledo

Tool Company, Toledo, Ohio; Kemp-
smith Machine Tool Company, Milwau-

kee ; George Gorton Machine Company.

Racine, Wis. ; the Lodge & Shipley Ma-
chine Tool Company, Cincinnati ; Reliance

Machine Tool Company, Cleveland, and

the Newark Machine Tool Works, New-
ark, N. J. The above looks too much like

a pedigree chapter from a certain book

to be intere.-ting; anyhow, there it is.

Ingersoll-Sergeant Company make a

very interesting show with a collection of

drills and other pneumatic tools and ap-

pliances. The ^^'e?tinghouse people do

not associate with the vulgar herd. Far

from the madding crowd of the machinery

hall on the thither side of the pelucid, if

somewhat aromatic. Kelvin (creek) they

have built imto themselves a place where-

in to rest and show their wares. These

latter consist of electric generators and

tram car, and gas and steam engines. I

should perhaps explain that it is the Brit-

ish branch of the Westinghouse concern

tliat shows these, hence, no doubt, the ab-

sence of brakes. This omission is. I think,

to be regretted. In this country, where

less care is taken to give enginemen an

accurate knowledge of the construction

and working of the brake than is the case

in America, a working model in charge of

a competent man would have been both a

good advertisement and a useful object-

lesson to those interested.

But to return to our four lambs :. The
most interesting of these is a handsome

four-coupled engine built by Dubs & Co.,

of Glasgow, for the London & South

Western Railway Company, to designs by

Mr. Dugald Drummond. Mr. Drummond
will be remembered as the one time loco-

motive superintendent of the Caledonian

Railway, afterwards as a Railway Com-
missioner somewhere in Australia

—

Queensland, I think. Now he is locomo-

tive superintendent of the London & South

Western. One of Mr. Drummond's strong

points is that he is always breaking out in

a new place. This time it is a semi-water-

tube boiler. The necessity for this depart-

ure, it is explained, is the tendency to in-

crease of engine load without the possi-

bility of a corresponding increase in the

dimensions of the engine, owing to the

limit of loading gage. and. it might be

added, the height of the bridges. The

water tubes consist of two nests, thirty-

six and twenty-five in number, placed

across the inner firebox, the nests being

inclined in opposite directions for the pur-

pose of promoting circulation. The tubes

are of solid drawn steel, 2^ inches out-

side diameter and % inch thick. The

heating surface of the firebox (normal) is

148 square feet, and of the water tubes

165 square feet, the heating surface being

thus more than doubled at its most efl"!-

cient part—the firebox. It is claimed for

this boiler that it promotes evaporation by

increasing the water circulation where the

heat is most intense, prevents the forma-

tion of scale and acts as an almost per-
'

feet spark-arrester. It is also claimed that

engines of this type which have been at

work for some time show a considerable

saving in coal consumption over engines

with the ordinary boiler. Some particulars

about this engine are :

Total weight in working order—50 tons.

Weight of tender, tank full and coaled

up—40 ton';.

Total wheel-base of engine

—

23 feet 3

inches.

Total wheel-base of engine and tender

—

46 feet 10 inches. .

Diameter of cylinder— 18'/2 inches.

Stroke of piston—26 inches.

Diameter of driving wheels—6 feet 7

inches.

Dian:eter of truck wheels—3 feet 7

inches.

Diameter of tender wheels—4 feet.

D.amtter of boiler front—4 feet 5^
inches.

Firebox—Length, 6 feet gH inches

;

width, 3 feet 6yk inches ; depth of front, 6
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feet 89-16 inches; depth at back, 6 I'ect

2 9-16 inches.

Tubes in barrel—280 of x'/t inches, out-

ride : length, 10 feet pj/a inches.

Tubes in firebox—61 of 2^4 inches, in-

side ; length, 3 feet 7 inches.

Working pressure of boiler— 175 pounds

per s(|uarc inch.

Total heating area— 1.500 ?;quare feet.

Sharp. Stewart & Co.. of Glasgow, have

on e.xhihition a remarkably fine looking

specimen of their workmanship, built for

the South Eastern & Chatham Railway

Company, to the designs of Mr. Harry S.

Wainwright. locomotive superintendent of

that system. The engine is one of several

of a new class, recently built by the firm

for the heavy continental mail and express

traffic of the railway. It is comforting to

hear that they intend in-tituting an ex-

press ser\-ice. In the south of England the

South Eastern & Chatham Railway is

known as the "Dead Slow." The engine

weighs about 50 tons; engine and tender

about 88 tons. (This engine is illustrated

and described in Mr. C. Rous-Marten's

article, page 237). This engine is fitted

with steam reversing gear, and the driving

wheels have spiral springs.

The principal feature of the exhibit of

Xeilson. Reid & Co., Glasgow, is an en-

gine built by them for the Midland Rail-

way of England, to the designs of Mr.

Samuel Waite Johnson, locomotive engi-

neer. Derby.

The last of the four is a tank engine

built by .Andrew Barclay. Sons & Co., of

Kilmarnock.

.Ml these engines have a glory of gloss,

a superlative shining appearance which

convinces me that since the happy days of

yore, when I demonstrated the artistic

possibilities of a greasy wiping rag, the

polishing qualities of boiler enamel must

have greatly improved. It would, I sup-

pose, be ungracious to suggest that these

locomotives have got an extra burnish for

show purposes.

Dubs & Co. show a highly interesting

working model of a locomotive construct-

ed by a native boy in Biirmah. The model

was constructed by the lad before he had

received any instruction in mechanics. He
also contrived several ingenious tools to

assist him in the work. The material

used was odds and ends of old metal, the

boiler being an old paint can, while the

pump is of the lead of bullets. .-Xltogether

it is striking evidence of what can be done

under difficulties by untutored mechanical

talent when combined with determination.

Pressed Steel Cars in Egypt.
Some interesting references to tb.e out-

put of one of Pittsburg's large manufac-

turing plants appears in the report of Lord
Cromer upon the finances, etc.. of Egypt

in IQOO. Embodied in this report is the

statement of Major Johnstone, president

of the Railway Board, in regard to the

supply of "goods wagons." or freight cars,

on the Egyptian Railway .\dministration

Railroad. The cars referred to were de-

signed and built for this road by the

Pressed Steel Car Company, of Pittsburg.

The report is a; follows:

'.Among the improvements effected dur-

ing the year which has had the greatest

effect i i the putting into service of 200

jO-ton American wagcns ordered by my
predecessor. The result has exceeded my
anticipations ; the complaint of want of

wagons has almost ceased to exist, partly,

no doubt becau.se the demand is not at

present so great as it has sometimes been

at this season, and partly from improve-

ments in other branches of the service, but

inainly owing to a great addition to our

carrying power, which is represented not

only by the capacity of the wagons, but by

the fact that, owing to their extreme light-

ness, our goods engines can draw' 20 per

cent, more net load in these than in our

ordinary st~ck. These very light wagons

The election of officers resulted as fol-

lows: President, Mr. T. A. Foque, me-
chanical superintendent, Soo Line ; first

vice-president, Mr. .<\. Lovell, superinten-

dent of motive power. Northern Pacific

Railway; second vice-president, J. J.

Flather, professor of mechanical engineer-

ing. University of Minnesota; secretary

and trea-urer, Mr. T. W. Flannagan, chief

clerk, mechanical department, Soo Line

;

assistant secretary, Mr. F. B. Farmer,

Westinghouse Air-Brake Company.

.\ very excellent paper by Mr. Roland

C. Greer, of the Keystone Chemical Manu-
facturing Company, on "Purification ci

Water for Use in Locomotive Boilers,"

was read, followed by a discussion on the

subject.

There was also an animated discussion

on "Pooling of Locomotives," which was

continued to the next meeting, which will

occur in September.

-\ D.\KOT.\ SIDE WIND DID THI.S. IT \V.\S .\ STi.MlV l;U)W..\.NU .NOT .A CYCLONE OR TOK.NAUO.

are produced by a special process, for

which only two firms, one in England and

one in the United States, possess the neces-

sary appliances. The English firm lays

itself out for the heavier class of work,

which finds favor with the English engi-

neers ; its prices are high. and. as it is ex-

tremely full of work, it is not in a position

to give very quick delivery. The Amer-
ican firm lays itself out for a very light

and cheap, while serviceable, class of work
which finds favor in that country and is

very rapidly produced. The result of the

purchase has been a great gain in carrying

capacity obtained in a very short time at a

very small cost.
"

It all Goes Through.

While talking about coal that is broken

too fine in handling to steain well, we are

reminded of an answer made by an as-

sistant superintendent of motive power to

a committee of firemen who asked that

the coal be screened, the coarser part be-

ing used in passenger service and that por-

tion which passed through the screen for

freight. .After a moment's reflection, he

answered : "It might all go through the

fcreen, and where would the passenger

men be in that case?''

Northwestern Railway Club Annual
Meeting.

The Northwestern Railway Club held

its regular and annual meeting at the

Hotel Ryan. St. Paul. May 15th. the occa-

sion being marked by a large attendance.

A correspondent in Ohio writes us that

the Toledo & Ohio Central Railroad have

been using the Sliger water softening so-

lution in some of their boilers and find

it to be the thing for taking the scales

out of them, saving lots of work and fuel.

Engines that had to be calked often are

very seldom touched.
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Air=Brake Department.
CONDUCTED BY F. M. NELLIS.

Air Brake Association Convention.

FIRST DAY.

The eighth annual convention of the

Air-Brake Association was called to order

in the Assembly Hall of the Leland Hotel,

Chicago. 111., at 9 A. M.. April 30th, by

First Vice-President Best. The assem-

blage was greater than that of any other

previous convention, both the room and

hallway being crowded.

Mr. Howard S. Taylor. Prosecuting At-

torney of the city of Chicago, and repre-

sentative of Mayor Harrison, delivered a

hearty address of welcome to the conven-

tion body. Chairman Best responded in a

few fitting words and then addressed the

convention.

He noted the gradual, healthy growth

of the .Association, its transition from a

minor railway organization to one of rec-

of the meeting place where the member

joined. The convention subsequently

adopted the recommendation.

After a short recess, called to permit

the ladies to retire, the paper on "'The

Pressure Retaining Valve. Its Value,

Present General Condition and how it may
be Best Improved and Maintained." was

read by Chairman Geo. F. Parker. This

was remarked by nearly all speakers as

being one of the most complete and valua-

ble papers ever presented to the Associa-

tion.

The discussion of the paper brought out

the facts that in brake maintenance the

pressure-retaining valve was badly neglect-

ed, this being especially true on Eastern

level roads. The paper teemed with tech-

nical data which cannot fail to impress

even a novice with the value of a well-

was discovered by President Best and in-

troduced to the convention. Mr. Cham-
berlain responded in a humorous vein,

then spoke seriously of the Air-Brake As-

sociation, its development, achievements

and future value and responsibilities. He
noted the material work of the organiza-

tion, and assured the convention of the

appreciation of this work by the Master

Car Builders' Association. He expressed

further assurance that matters presented

by the Air-Brake Association to the Mas-

ter Car Builders' Association would re-

ceive due and prompt consideration.

A hearty vote of thanks was tendered

Mr. Rhodes and Mr. Chamberlain for their

presence and kindly interest in the Associ-

ation.

The deferred discussion was resijmed

and many points of interest and benefit

THE OLDEST INHABITANT—THE WESTINGHOUSE INSTRUCTION CAR.

ognized importance, and one upon which

many responsibilities now rested. In this

advanced day of modern railroading, he

said, when specialists are required in each

department, and no one man can longer

hope to master all the details of a man-
agerial office, good and reliable men must

be had in each department to superintend

its work and report to the managing chief.

This, Mr. Best said, was strikingly true

of the air-brake department, which has be-

come one of the foremost in modern rail-

roading. As an example, he cited his own
road, where air-brake maintenance had

grown into such prominence that other

lines were inquiring into methods, cost,

etc.

He recommended the abandonment of

the additional bar to the Association

badge each year, and suggested that but

one be used, and that one to bear the name

maintained pressure-retaining valve in

mountain road service, and will hold a

prominent place for some time to come
in air-brake literature.

At this point, the discussion on the

paper was deferred, and Mr. G. W.
Rhodes, general superintendent of the

Burlington & Missouri River Railway,

was introduced to the convention. Mr.

Rhodes responded with one of the best

addresses on air brakes ever delivered to

an audience. His theme was of a reminis-

cent character, and dealt principally with

the Burlington brake trials of 1886 and

1887 and the work of the Master Car

Builders' committee in the subsequent de-

velopment of the present quick-action

brake.

Mr. John Chamberlain, master car build-

er of the Boston & Maine and president

of the Master Car Builders' Association,

were brought out by the several speakers,

showing the practices in reference to the

maintenance of the retaining valve on the

different railroads throughout the coun-

try.

.\t one o'clock the convention ad-

journed. After lunch, an excursion on the

city fire-boat "Illinois" was taken to the

water crib out in the lake by the members
and their guests.

SECOND DAY.

• The convention was called to order at

9 A. M. by President Best, and the discus-

sion continued on "The Pressure-Retain-

ing Valve," etc. After the subject was ex-

hausted, a motion was made to adopt the

paper and close the discussion. Seconded

and carried.

The president discovered and called on

Angus Sinclair for a few remarks to the

convention. Mr. Sinclair told, in his inim-
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liable way, of his youthful thirst forknowl-

cdge and his early tutor. Allan McDuff,

to whom he referred with much reverence

and fetling. He praised the work of the

Association, told of its achievements, spoke

complimentarily of its present high stand-

ing and called attention to its high re-

sponsibilities of the future.

The paper on the bringing up to date of

the "Progressive Form of Questions and

Answers" was taken up. After a great

deal of discussion it was finally decided to

adopt the older portion as it stood and to

read each new question and answer sepa-

Brake, its operation, disorders, symptoms,

and remedies, was read, and, after minor

modifications and additions, was adopted

as a whole.

The time consumed by the reading and

discussion of this lengthy report necessi-

tated the calling of another afternoon ses-

sion, when the paper on "Steam Heating

of Trains with Exhaust from Air Pump '

was read by Chairman Coggin and dis-

cussed by the convention.

The paper showed much care in prep-

aration, being an unusually good con-

tribution. The important facts brought

testing plants. The air-brake situation of

to-day, as compared to that of four years

ago, had greatly advanced. The paper

was thorough and, in addition to its good

points, contained valuable data respecting

the best methods and cost of installing

plants.

As many members wished to leave for

home that evening, the further reading of

papers was deferred until the following

morning in order that the convention

might proceed with the election of officers

and the selection of the next meeting

place.

INTERIUK OF WESTINGHOL'SE .\IR-BR.\KE COMP.\NV'S INSTRULTRIN

rately. That part of the new portion con-

taining the High Speed Brake, Slide Valve

Feed Valve, Schedule U or High Pressure

Control Apparatus and the Automatic

Slack Adjuster was gone over by calling

an extra afternoon session. This portion

was adopted by the convention, and

adjournment at 6 o'clock followed.

THIRD D.w.

President Best called the convention to

order at g A. M.. and the Progressive

Form of Questions and Answers was again

taken up. The remaining part, which con-

sisted of the description of the New York

out by the paper and the subsequent dis-

cussion proved that the plan had shown

great saving in steam and coal consump-

tion during the past winter on several New
England roads where it was thoroughly

tried. The plan attracted much attention

and will probably receive universal atten-

tion this coming winter.

Chairman Hutchins next read the paper

on "Terminal Testing Plants." which, in

conjunction with the discussion that fol-

lowed, showed that brake maintenance was

advancing, and that a number of Eastern

roads are installing creditable and efficient

The election resulted as follows : Presi-

dent, Otto Best. Nashville, Chattanooga &
St. Louis Railway : first vice-president,

J. E. Goodman, Northern Pacific Railway

;

second vice-president, W. P. Huntley,

Chesapeake & Ohio Railway; third vice-

president, F. F. Coggin, Boston & Maine

Railway : executive committee : Geo. R.

Parker, Iowa Central Railw^ay; VV. Ha-

verstick. Wisconsin Central Railway; W.
A. Hayes. •Baltimore & Ohio Railway; sec-

retary. F. M. Nellis, R.\iL\VAV .\nd Loco-

motive Engineering; assistant secretary,

F. W. Gross. American Machinist; treas-
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urer, E. G. Desoe, Boston & Albany Rail-

way.

Pittsburgh was selected for the next

meeting point.

The convention then adjourned to meet

ne.xt morning at 8 o'clock.

FOURTH D.^Y.

In the absence of Chairman Forney,

Mr. Dickson, of the committee on "The
Dummy Coupling," read the report. The
gist of the report was to the effect that a

well-designed and properly located dummy
coupling was a valuable adjunct to the air-

brake system. Since the abandonment of

hose free-hanging and that relief be sought

in a better designed dummy coupling.

The convention then adjourned to meet
in Pittsburgh, Pa., the last Tuesday in

April. igo2.

Outside Versus Inside Cleaning.

One member at the Air-Brake Men's
convention very appropriately remarked
that chalk-marking of dates on brake cyl-

inders had, according to his observation,

proved that the cleaning was being done
on the outside of the cylinder instead of

the inside.

sure control, the new slide-valve feed-

valve attachment, and the New York
brake. All the ailments, disorders, symp-

toms and cures of the New York brake

are given, the duplex pump troubles, the

brake valve troubles and puzzling actions

of the triple valve and train irregularities

are especially dwelt upon. The excep-

tional advantages of this most recent of

air-brake books will be appreciated by

those having to do with air brakes in any

capacity.

Especially will this up-to-date treatise

on air-brakes in all phases be valuable to

the old-style dummy coupler, ample op-

portunity had been had to study the effect

of free-hanging hose.

The report of the committee and the

subsequent corroborative discussion of the

members brought out the fact that in flee-

ing from the trouble of kinked hose in

abandoning the dummy coupling hook, a

more serious trouble had been encoun-
tered. Sand and grit were found to be

getting into the brake system to the detri-

ment of the triple valves.

The consensus of opinion was that a

well-designed dummy coupling had advan-
tages over the present practice of leaving

.\.\IITHER VIEW OF .X WELL-KNOWN C.\H.

The New Questions and Answers.
The recent bringing up to date of the

Progressive Form of Questions and An-
swers as formulated by the Air-Brake

Association has provided a book which,

because of its accuracy, comprehensive-

ness and addition of most recent changes

in the air-brake art, will be keenly rel-

ished by persons wishing to keep up with

new things and be abreast of the times.

To the original standard part of 80

pages 55 pages more have been added.

These latter pages describe and illustrate

the Westinghouse high-speed brake, the

slack adjuster. Schedule U or high-pres-

trainmen and enginemcn who have to take

air-brake examinations on either the

Westinghouse or New York brake. The
book is paper bound, consists of 135 pages,

contains about 800 questions and answers

and will be .sold by Railway and Loco-

motive Engineering for 25 cents per copy

postage prepaid.

Bars Abandoned.

The executive committee of the Air-

Brake Association recommended that the

old practice of adding a new bar to the

Association badge each year be abandoned
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and that but one bar, bearing the name of

the meeting place where the member

joined, henceforth be used, tluis making

but one bar for all members, doing away

with all classification and seniority and

placing old and new members on the same

plane of equality. The recommendation

was adopted liy the convention.

Brake Leverage.

Brake Leverage Questions.

K. asks: Why will the lever in Fig. 11

rotate coimterclockwise ? It has 20 pounds

force on each end, and ought to balance,

hadn't it? A.—No. Force alone will not

turn or balance the lever. We must have

a lever arm. In other words, it is not

force alone cr lever arm alone that does

the work. It is both force and lever arm

together. This is called "moments," and

is the result of multiplying force (in

pounds) and lever arm (in inches) to-

gether.

R. asks: If I am in order, I would like

to ask why you do not mention first, sec-

ond and third class levers in your descrip-

tion of brake leverage? A.—This omis-

sion was intentional. In our treatise of

the subject, it will not be necessary to

classify the different levers. There is no

need for it : and classification only compli-

cates the subject and perplexes the stu-

dent. Those who acquire a thorough un-

derstanding of these first, elementary chap-

ters will cease to have any use for first,

seci nd and third class levers and their

formulas. There will be but one lever

and one formula with us.

B. writes: I don't see why "clockwise,"

"counterclockwise" and "equilibrium" cut

much figure in brake leverage, and wliy

they are used, for levers don't rotate : they

stand still and pull. A.—You couldn't

have brought up a better point at this time.

First, though, while levers do not rotate

around a whole circle or revolution, they

do rotate around the fulcrum and through

a part of a circle. Every time the brake

hoes are brought up against the wheels,

each lever in the whole system of the

foundation brake gear rotates through a

part of a circle, eitlier in a clockwise or

counterclockwise direction. This is also

true in the release of brakes when the

shoes fall away from the wheels and all

the levers of the system return to release

or normal position. Now comes the most

important feature of the whole treatise.

When the lever "stands still and pulls,"

the opposing forces are equalized and the

lever is in equilibrium and under a system

of balanced forces. This is the point we

wish to bring out prominently, as it is the

jioint upi'U which our whole treatise is

based.

Stopping the Qrlndstone.

Let us now apply practically the little

we have thus far learned about the me-

chanics of leverage. In Fig. 13, 5 is a

grindstone rotating clockwise on its axis

.), as indicated by the dotted, curved ar-

row. / is a lever on which are hung

weights I-Fi and W~. The lever / bears

on the stone S at point -Y and is stopped

against the wall which prevents the lever

being carried off by the rotation of the

stone .?.

We will disregard for the present the

effect of the contact of the end of the

lever against the wall in this example, as

that part is foreign to our illustration.

Suppose the stone has a certain weight

and is making a certain number of revo-

lutions per minute, and we wish to stop

i; by weighting down the lever to produce

friction at point A". It is evident that for

I

IWall

I

^^- -

I

' ^^—hr

arm, which, when multiplied by the heavier

weight would equal the lighter weight mul-

tiplied by the longer lever arm. In other

words, the opposing moments on the oppo-

site ends of the lever must be equal in

order to produce equilibrium. This case

would be the same as that of the two boys

of unequal weights on the see-saw of un-

equal lever arms, as illustrated in Fig. 3.

Another Qrlndstone Example.

The method of stopping a grindstone

or other revolving disk or body, as illus-

trated in Fig. 13, is manifestly not the best

for practical purposes, and would quick-

ly give way to the practical man in favor

of that shown in Fig. 14, especially if fre-

quent use were made of a device for such

r, purpose.

The essential difference between the

methods for stopping the rotating grind-

stone, as shown in Figs. 13 and 14, is in

the application of the lever to the top of

the stone. In Fig. 14 one end of the lever

fits loosely on a pin made fast in the wall,

while on the other end is hung a weight

(I'l, as in Fig. 13. With this device we

would not need to balance the weights,

lest they tip ofT, as we were obliged to do

in Fig. 13, If the weight IFi (Fig. 14)

be moved on the lever either toward or

away from the stone, then If';, the down-

ward force of the pin acting on the lever,

will vary accordingly. And inasmuch that

the lever is always in equilibrium we know
that the moments are equal and that they

vainly tend to rotate the lever about the

pivotal point X in opposite directions ; that

is, IVi multiplied by its lever arm exactly

equals li'\ multiplied by its lever arm, and

the moments of the left end of the lever,

tending to rotate it in a counterclockwise

direction, are exactly balanced by those mo-

the lever to stay on top of the stone, and

not tip off, it must be under a system of

balanced forces. A' being the pivotal point

around which the lever will tend to rotate.

In this example, the lever arms are of

equal length and the weights are equal

as indicated. Hence the moments are

equal and opposite ; that is, the moments

on the right-hand end of the lever (50

pounds X 15 inches = 750 inch pounds)

pulling down and tending to rotate the

lever in a clockwise direction, are exactly

balanced and offset by the moments of the

left-hand end (50 pounds X i? inches =
750 inch pounds), pulling down and tend-

ing to rotate the lever about the pivotal

point X in a counterclockwise direction.

This is a case similar to that of the boys

of equal, weight on the see-saw of equal

lever arms, as illustrated in Fig. i. The

upward force of the stone acting on the

lever at X is 100 pounds (50 + 50).

In the above example (Fig. 13), one of

the weights could be heavier than the

other, providing the lever arms were

changed accordingly : that is. the heavier

weight should be given a shorter lever

ments of the right end. tending to rotate

the lever in a clockwise direclioii.

Still Another Orlndstone Example,

If the grindstone in Fig. 14 were stopped

very often, it is plain to be seen that the

lever, where it bears on the stone at X,

would scon be worn through, thus re-

quiring a new lever every few days. This

would be an expensive arrangement, and

would soon lead to the placing of a block



26o RAILWAY AND LOCOMOTIVE ENGINEERING June, igoi.

or separate piece between the block and

stone to take the wear, and which could

be cheaply and easily removed when re-

newal was necessary.

This cheaper method of absorbing the

wear of the parts would most probably

take the form shown in Fig. 15. As the

wear would thin down the block or shoe,

that part could be disconnected from the

lever, the lever lifted up, and the old

block or shoe replaced by a new one.

Wheel, Lever and Brake Shoe.

In Fig. 16 will be recognized a familiar

example of the ordinary lever and brake

shoe as applied to a railroad car to bring

a pressure on the wheel and stop its rota-

(DoooQ \y^

tion. Fig. 16 is in principle substantially

the same as Fig. 15, with the exception

that Fig. 16 has been rotated one-quarter

of a turn counterclockwise.

In Fig. IS the revolving disk to be

brought to rest is a grindstone, while in

Fig. 16 the disk is a car wheel. The fric-

tion blocks or shoes are the same, and the

levers are also the same in both cases.

The stationary fastening of the lever to

the wall in Fig. 15 is similar to the sta-

tionary fastening of the lever in Fig. 16 in

the adjusting device of a dead lever of a

car, where slack, due to brake shoe wear,

is taken up. In Fig. 15 the pressure of

the shoe against the stone, and the con-

sequent production of friction which finally

brings that disk to rest, is caused by a

gravity weight IVi hanging on the outer

end of the lever. In Fig. 16 this pressure

is caused by a pulling force at the lower

end of the lever, tending to rotate the

lever in a counterclockwise direction. The
pi int around which the lever turns is the

f; Icrum point at the top end of the lever.

In Fig. 16 the lever and shoe hang idle

on the fulcrum point, and no work is be-

ing done. Inasmuch as the lever has no

motion around its fulcrum point in either

a clockwise or counterclockwise direction,

it can be said that the lever is in a state

of equilibrium and under a system of bal-

anced forces. Let us assure ourselves of

the truth of this assertion. The lever

hangs free from its fulcrum or suspension

point. The forces tending to force the

shoe against the wheel at this instant are

zero ; that is, there is an entire absence of

counterclockwise forces. Similarly, too,

there is an entire absence of clockwise

forces. Therefore the opposing or clock-

wise and counterclockwise forces, both

being zero, are equal, and the lever is un-

der a system of equal or balanced forces

and is in a state of equilibrium.

Stopping the Car Wheel.

Let us now pass to the next illustration,

Fig. 17, where the car wheel is being

brought from a state of rotation to one of

rest. In this example pressure has been

applied to the lower end of the lever, caus-

ing it to leave its normal or release posi-

tion, where it was under a balanced sys-

tem of zero forces, and to turn in a coun-

terclockwise direction through several de-

grees of a circle, until it finally brought

the shoe against the wheel. Then the turn-

ing of the lever on its suspension or ful-

crum point at the top end of the lever

ceased, and the lever again came to a state

of rest.

During the transit of the lever from re-

lease position to application position (or

from idle position to working position)

the counterclockwise force was that one

acting through the bottom rod on the

lower end of the lever. The clockwise

force was almost nothing, being merely the

gravity resistance of the weights of the

lever and brake shoe when moved out of

their idle position. The pull on the bot-

tom rod, or the counterclockwise force,

being greater, kept the lever turning on

its fulcrum and moving in a counterclock-

wise direction until the shoe came in con-

tact with the wheel. Note that the lever

while turning about its fulcrum point, in

either a clockwise or counterclockwise di-

rection, is not in equilibrium, is not under

a system of balanced forces, but is acted

upon by a system of forces, one of which

is greater than the other or opposing force.

Hence, the turning about the fulcrum

point and movement through a part of the

circle in either a clockwise or counter-

clockwise direction.

There is but one thing of interest to us

regarding the forces and their effect on

the lever while it is in motion, or in

moving from idle to working position and

from working to idle position, and that

was said in the preceding note. We care

nothing about the lever while it is mov-

ing. Our only interest is in it while it is

in equilibrium and under a system of

balanced working forces, so we will pro-

ceed to investigate the effect of the forces

at work as indicated in Fig. 17.

In the idle position, as shown in Fig.

16, the only working forces acting on the

lever and shoe were the force of gravity

and those holding them in suspension,

about which we care nothing, and merely

mention as an item of passing interest.

In the working position, however, as

shown in Fig. 17, we observe the indica-

tion of forces in which we are vitally

and deeply interested, for herein lie the

basic principles of this peculiar treatise

of brake leverage. If, in laboriously

plodding through the preceding elementa-

ry and apparently useless parts, we have

succeeded in bringing our pupils to a due

appreciation and thorough understanding

of the fact that a lever, acted upon by a

system of unbalanced forces, will move

around its fulcrum point in either a clock-

wise or counterclockwise direction, and

when under a system of balanced forces

the lever will remain stationary we will

feel that the efforts have been entirely

successful.

But to proceed. Fig. 17 shows the

lever in working position, stationary, and

therefore under a system of balanced

forces. Here we see the example of the

simple see-saw (Fig. 4), where the lighter

youngster with the longer end of the board

exactly balances the heavier youngster

who has the shorter end.

There are still other points of view

from which to look at the problem, and

the pupil should be familiar with them all.

If the example of the see-saw be applied

to Fig. 17, the brake shoe will become

the fulcrum point X, the force at the top

and longer end of the lever will be lighter

youngster with the longer end of board,

and the force at the lower and shorter end

of the lever will be the heavier youngster

with the shorter end of board. The forces

at both ends of the lever, pressing the brake

shoe against the wheel, if added together,

will exactly equal the force which the

wheel exerts in an opposite direction to

repel the shoe. This is also true of the

see-saw problem (Fig. 4).

Still another view of the problem is to

consider the upper end of the lever as

the fulcrum point X. Then we have the

force pulling on the bottom rod, multi-

plied by the whole length of the lever

(counterclockwise moments), trying to

rotate the lever in a counterclockwise di-

rection, and the force of the wheel en-

deavoring to repel the shoe, multiplied

by its lever arm (clockwise moments),

trying to rotate the lever in a clockwise

direction. The fact that the clockwise

(ooooo [gn
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moments exactly equal and offset the

counterclockwise moments gives us the ba-

sic point upon which to establish this

treatment of brake leverage ; for we know
that a lever, when stationary, is under a

system of balanced forces, that no rota-

tion will occur and that one force multi-

plied by its lever arm must exactly equal

the opposing force multiplied by its lever

arm.

(IVill be resumed in next month's issue.)



June, 1901. RAILWAY AND LOCOMOTIVE ENGINEERING 261

Fictitious Cleaning of Air Bralces.

An imporlant feature brmiglit out at the

Air-Brake convention in Chicago was the

fictitious cleaning of air brakes and mark-

ing the date on the cylinder with chalk.

Some years ago this pernicious practice

was quite generally followed. It devel-

oped that many men were under the im-

pression that the date marks on the cylin-

der were really earned if the oil plug had

been removed and oil injected into the

cylinder. When this fallacy was explained

away, however, the practice almost entirely

ceased.

Recently the practice has been resumed.

This time it is not a case of misunder-

standing, but is a clear open and shut case

of fraudulent practice to grab the 25 cents

which the Master Car Builders' Associa-

tion specifies shall be given a home line

for cleaning and oiling an air brake on a

foreign car. Home lines are not doing

this "chalk cleaning" on their own cars.

It is almost altogether confined to foreign

cars.

So prevalent has become this objection-

able practice and so generally does the fic-

titious cleaning and chalk marking go hand

in hand, that the Air-Brake Association

has decided to ignore chalked dates and

adhere strictly to stencilled dates instead.

Sound argument supports this decision, it

being believed that chalk marks may be

erased before the foreign car returns home
and the fraud be discovered, and that the

stencil marks, being more lasting, carry

a satisfactory responsibility with them that

chalk does not.

It was also believed that raising the

price of cleaning would result advantage-

ously; fit St, there would be less stealing,

and, second, the higher price would en-

courage actual cleaning, thereby contrib-

uting to a better maintenance of air brakes.

CORRESPONDENCE.

Leaky Checl< Valves.

We recently had some peculiar experi-

ence with air brakes that possibly might

be of interest to the readers of Railway
AND Locomotive Engineering.

In starting our iron-ore business, the

first train, consisting of twenty-five loads,

burst an air hose on a three-mile hill that

had a junction switch at the foot. The
train was charged up to 70 pounds, and,

according to all authorities, should have

stopped. However, the speed only slack-

ened slightly for several train lengths, then

restarted as though every brake was re-

leased, and but for the engineer and fire-

man assisting at the hand brakes, the train

would have got away.

These cars had stood outdoors all win-

ter, but had had the triples and brake

cylinders cleansed and oiled. A subse-

quent test of these 25 cars, and 21 more
coupled on, making 46 all told, showed
the following defects : The train was

charged up to 70 pounds and then thrown

into emergency.

At the expiration of six minutes, 26 of

the brakes had released and all the pres-

sure had gone out of the brake cylinders,

also the auxiliaries. At the expiration of

thirteen minutes, 41 of the 46 brakes were

released and the brake cylinder and aux-

iliary pressure gone as on the others. The
five that were holding had a very weak
auxiliary pressure. All this time the train

line exhaust had kept up a steady blow.

The explanation of this action is that

the train-line check valves failed to seat

tightly and allowed the brake-cylinder

pressure to open the emergency valve and
then leak away into the train line under

the train-line check valve. Several valves

were removed, and the seats were found

to be very porous. They also had no

bearing to speak of on the seat.

These brakes are used in emergency a

great deal while loading at the mines, and
when dumping at the docks, and the violent

vibration of the valve on the seat, with

more or less grit that gets under the valve,

soon causes the porous condition of the

seat of the valve. Possibly the fact that

the old scale and rust from standing all

winter, and this being the first or second

emergency application, caused an unusual

amount of dirt to lodge under the check

valve and hold it off its seat.

J. J. Orrick,

Trav. Engr. N. Div. Wis. Cen. R. R.

Ahbottsfurd. Wis.

Another Illustration of Retarding
Force of Brakes.

I have watched witli much interest the

considerable discussion on brake retarda-

tion which has recently appeared in Rail-

way AND Locomotive Engineering.

The example of the cog-toothed wheel

and brake shoe truly and clearly illustrates

the reason why we get a greater retarding

force of brakes at a low speed than at a

high speed. The irregularities of the sur-

faces of the brake shoe and wheel are per-

mitted to fit tightly into each other when
the surfaces are brought together by pres-

sure, when the wheel is not revolving.

Standing still, as has been proven, will

give a greater tenacity between the shoe

and the wheel than when running. This

is of course due to the fitting together of

the very small hills and hollows in the sur-

faces of the brake shoe and wheel. When
the wheel is revolved, however, the same
little hills and hollows find difficulty in

clutching. This difficulty is greater at high

speeds.

I would like to add another illustration

to explain why two surfaces rubbed quick-

ly over each other will not stick together

and hold back like they will if they are

moved slowly. Take two flat, coarse 12-

inch files, such as are used in railroad

shops, place them face to face and handle

to point. Now try to move one file length-

wise over the other, keeping the surfaces

together. The fitting of the hills and hol-

lows of one file into those of the other will

withstand a tremendous effort. But if the

same faces of these files be brought to-

gether when moving rapidly and with

force behind them, they will repel each

other, the projecting points will break off

and sparks of fire will be given off.

This phenomenon is likewise true of the

brake shoe and the wheel. The fire that

flies from the wheels of a fast moving train

when brakes are applied is caused by the

minute projections on the surfaces, of the

brake shoe and wheel being torn off, the

same as in the illustration of the two files

rubbed together. As the speed is reduced
the quantity of sparks of fire lessens. The
hills and hollows come nearer to fitting

together as the speed comes down ; and,

finally, when the wheels lock and slide,

the little hills and hollows are clutched

into each other, as in the case of the

example of the files, and an effort to tear

them apart by rotating the wheel while the

pressure is on would likewise be very diflS-

cult. It would therefore seem but reason-

able to expect increased retardation of

brakes as the speed is reduced.

Boston. Mass. Amos Judd.

QUESTIONS AND ANSWERS
On Air Brake Subiects.

(53' C. W. G., Seymour, Ind., asks:

Does piston in equalizing discharge valve

travel full length under all conditions with
long or short train? A.—No. In lifting

to discharge train pipe pressure on a short

train, the equalizing piston travels upward
a shorter distance than on a long train.

(54) P- K., Pueblo, Colo., asks:

Why don't you publish a cut of the G-6
brake valve? A.—The G-6 valve is very

little different from the F-6, the only dif-

ference being in that part pertaining to the

feed valve attachment. In the F-6 valve

the attachment has a poppet valve feed

valve and has a long, symmetrical spring

case which stands in a vertical position on
the main valve body ; while in the G-6
valve, the attachment has a slide valve feed

valve, the spring case is shorter, lies in a

horizontal position and is irregular in

form. The only new feature of the G-6
brake valve—the slide valve feed valve at-

tachment—was illustrated and described

on page 488 of our November, 1900, issue.

(55) T. T. S.. Jersey City, N. J.,

writes

:

Can't air leak back into the train from
the brake cylinder if the rubber gasket that

is betw-een the main body of the triple and
the lower part is not good? I find a lot

of triples where this gasket is soft. A.

—

There are two places where brake cylinder

pressure may leak back into the train pipe,

viz. : a poorly seated check valve and a

poor gasket as above mentioned. Fre-

quently the narrow bridge in the lower

case of the triple, which separates train

pipe from brake cylinder pressure, is coat-

ed with rust and that portion of the rub-
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ber gasket is soft. These are pretty good

indications that air is leaking past this

point.

(56) F. R. L., Covington, Ky., asks:

Was there ever a railroad that took off

its quick action triple valves and put on

its old plain ones again? A.—No. In the

earlier days of the quick-action brake,

however, before all engines were equipped

with equalizing discharge valves and a

large number of three-way cocks were

still on, a good deal of trouble was had

from emergency action of the triples when

only a service was wanted. Several roads,

to overcome this annoyance until they

should be able to replace the three-way

cocks with equalizing discharge valves,

removed the emergency piston from the

quick-action triples and supplied a tem-

porary guide for the emergency valve.

This guide was long ago removed and the

emergency piston replaced.

(57) D. P., Ottawa, Can., writes:

I am firing a mogul engine on a run

here equipped with driving brake on en-

gine with plain triple. Brake works very

well and releases rather slowly. It has

a constant whistling at exhaust port of

triple after releasing, lasting about 8 or

10 seconds. I have taken triple down and

cleaned it thoroughly. All pipes seem tight

and free from leaks. Please say what

causes such a long exhaust of triple valve.

A.—The length and slowness of release

are probably due to excessive piston travel,

thereby requiring a large volume of pres-

sure to be disposed of, or to a contraction

of the exhaust passage in the pipes caused

by swollen pipe union gaskets, oil-clogged

ports in the triple, or a shallow exhaust

cavity in the slide valve face.

(58) J. H. P.. Chicago, 111., writes:

Please answer the following questions

:

Give a method or rule to find size of steam

and exhaust ports necessary for any size

air pump, also the diameter and lift of

valves in air end of pump, also size and

area of air passages. A.—The rule or

formula used by the designer to deter-

mine the size of the steam ports and pas-

sageways of the air pump is somewhat

complicated and not of any great common
value, as frequently a port whose dimen-

sions have been designed by a rule or for-

mula, has to be changed as called for by

the indicator. In other words, the rule

only approximates, and the indicator is

put on afterwards to confirm or finish the

work. The indicator is nowadays relied

upon to give final correction of previous

work by engine, locomotive, water and air

pump builders. The lift of the air valves

should be % for receiving and 3-32 inch

for discharge with the 8-inch pump, and

3-32 inch for both receiving and discharge

valves in the gJ/^-inch pump.

(59) B. R. E.. Indianapolis, Ind.,

writes

:

I have had the -ame trouble as "J. S.."'

in question No. 51, last month's paper.

My driver brake will set up all right and

hold all right when the engine is not

coupled to a train, but with ten or twelve

cars of air the brake won't set up with a

service application at all. Now, if the

brake cylinder packing leaked, the air

would all leak out in a short time when
the brake is set on the light engine. But

it doesn't. When brake is set on light en-

gine it will stay set. It will also stay set

if I set it in the emergency with ten or

twelve cars. Please give us some further

information on this subject. A.—In a ser-

vice application with the light engine or an

emergency with the train, the air pressure

goes to the driver brake cylinders fast

enough to set the leather packings out

against the walls of the cylinder, thereby

making them tight ; but in the service, with

a train, the pressure goes slowly to the

cylinders and consequently the pressure

leaks away past the edges of the packing

leather.

(60) C. W. G., Seymour, Ind., asks

:

What is the formula for ascertaining

the pressure in brake cylinders with piston

travels of different lengths, with any given

reduction? A.—The formula is:

P^(BXP)— (CXi4-7)—(BXa)

C
-147

where

P = brake cylinder pressure,

B = auxiliary re-ervoir capacity in culiic

inches,

C = brake cylinder capacity in cubic

inches at any given' piston travel,

p =: pressure in auxiliary reservoir be-

fore reduction,

(I = pressure in auxiliary reservoir after

reduction,

14.7 = atmospheric pressure.

This formula may appear a little formid-

able at first sight, but it is not difficult

after all. Work will be made easier by re-

ferring to page 249, June 1900, number of

Locomotive Engineering, where a whole
page is given to the discussion of this sub-

ject and the solving of similar problems.

Another and simpler formula, which will

bring the same answer as tlie preceding

one. bi;t whicli must be taken on faith, is

a; follows:

P = A X r
^ ^5— — 2 (14.7)

where

P =r brake cylinder pressure,

A = capacity in cubic inches of the

auxiliary reservoir,

r = the reduction in pounds,

B ^ capacity of brake cylinder in cubic

inches at any given piston travel,

14.7 =^ atmospheric pressure.

(61) H. N.. Milwaukee, Wis., writes:

There is considerable argument here

among many of your readers which we
would like you to decide for us, A states,

make full service application, and if every-

thing so far as known is O. K., there will

be a blow at the exhaust port of the en-

gine triples if the cylinder packing leather

is leaking. B says if everything is O. K.

there will be no blow at exhaust port, bul

a leak past driver cylinder packing leath-

er ; but, from what we know, plug cock

may leak slightly or slide valve may leak

slightly, and as there is a leak in cylin-

aer packing leather, it will have a tenden-

cy to reduce auxiliary pressure below

equalization and to move triple to release

position, hence blow at triple exhaust

;

but if everything is tight so auxiliary pres-

sure cannot be reduced there will be no

blow at exhaust port if graduating valve

does not leak, as while brake valve handle

is now on lap, all ports are clo.sed. Please

advise. A.—Just exactly a full service

reduction will leave equal pressures in the

train pipe, auxiliary reservoir and brake

cylinder and the triple will be in mid-

stroke. The auxiliary reservoir and brake

cylinder will be in communication through

the graduating ports. If there is leakage

of pressure out of the brake cylinder, the

auxiliary will also reduce, thereby causing

the graduating valve to seat and close

communication between the auxiliary and
cylinder. Now, if the graduating valve

and slide valve are absolutely tight, fur-

ther leakage from the cylinder will not

affect the auxiliary reservoir, the triple

will remain in lap position and there will

be no blow at the exhaust port, unless it

comes from the cut-out cock. However,
should the graduating valve and slide

valve not be tight, there will be a leakage

of pressure from the auxiliary into the

brake cylinder which will finally reduce

the auxiliary pressure below that in the

train pipe, and the triple will move toward
release position. If the slide valve be

dry or dirty, the movement will be jerky,

and the slide valve may be jerked into a

position which may partially uncover the

exhaust port, thereby causing a slight

blow. This blow may be also caused by

a leakage of auxiliary reservoir pressure

past the slide valve seat to the atmos-.

phere direct.

Early Correspondence.

Correspondents will greatly facilitate

our work and insure early replies to their

communications if they will write us as

early as possible after receiving their pa-

per. Queries received the middle and lat-

ter part of the month are sometimes

obliged to lie over until the following

month. We shall continue in our endeav-

ors to be useful to our correspondents, but

would ask their co-operation in the work
as above mentioned.

One of the most striking features of

President Best's address was that, in no

department of modern railroading, was

there so much room for saving of money
and advantages to be derived from better

service as in the air-brake department.



June, 1901. All.WAV AND LOCOMOTIVE EXGINERRIXC; 263

A High Up Boiler Room.
At the A. Booth & Co. packing and cold

storage house, on Kinzie .street, Chicago,

the boilers and engines are being installed

<m the tenth l1;ior, something like 100 feet

above the level of the street. Of course

the steel fraaiework of the building has

been de^igned to carry the weight, about

500 tons in all. The boilers alone weigh

78 tons. There will be two engines, two

ammonia machines, all the ice-making ma-

chinery and four dynamos.

Incidentally, there will be stored 63,000,-

s!:o\\ing the false door is of special in-

terest on account of its oddity. This shop

was built in 1864, and while ample for

many years afterward it became decided-

ly short for the big engines of to-day,

when it came to taking out flues.

In the summer the doors can be swung

open and the Hues taken out of doors, but

in winter, with the thermometer at zero,

this discourages any heating system that

was ever devised. So this car or false

door with a bay window attachment was
built It is mounted on wheels, trans-

boiler work is now in very nice quarters.

The power hammer is operated by com-
pressed air instead of steam, and is satis-

factory. The large compressor plant for

the Union Station yards furnishes the air.

The oil room has a very neat attachment

to each storage tanK, which measures the

oil drawn without the use of any measure

to draw the oil into, the oil going from the

tank direct into the can, except in the case

of valve oil, which is too thick to show the

correct height in the gage glass attached

to the mea.suring tank.

TrUNTAlU.H )F Kt)U.NUHOU.-

CHRAGU
rf.MP ROIIM.

NORTHWESTERN RAILROAD, CLINTON. IOWA.

S.\NU SIJTER AND DRVEK. DS

CHICAGO ,S: NORTHWESTER.'^ RAILRO.\D, CLINTON. IOWA.

COO eggs, 6.000.000 pounds of butter, be-

sides fruit, cheese, meats, etc.

As the heat of the boiler-room on the

ground floor would affect the upper stories,

it was located above all the storage.

The Clinton Shops.

Master IMechanic Bent ley has favored

us with several photographs of portions

of his shops and roundhouse, all of which
are interesting. We show some of these

which are almost self-explanatory. That

ferred to any desired point and gives

room for removing the flues from any

engine in service. The old flue can be

c;irried in this to any desired point and

nev. one carried to the right engine in it.

Up-to=Date Oil House.

At the Terminal Railway Shops in St.

Louis, Mo., an addition, 40 x 80 feet, built

of brick, with a combination iron and

wood truss to hold the roof, has been

latelv finished, and the blacksmith and

Ten storage tanks are located on the

ground floor, five for light oils and five

for the heavy oils, with a glass tube con-

nected so as to show the height of oil in

each tan!<. The graduated scale next to

this glass tube is arranged to show the

amcunt in the tank in gallons.

The measuring tanks are connected to

the storage tanks by a pipe and globe

valve. They are 6 inches diameter by 21

inches high, holding 214 gallons. These

tanks also have a gage glass and graduated
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scale showing pints. Wlien drawing oil,

the scale is noted and the amount drawn

off can be made exact. Each of the small

measuring tanks has a small air pipe at-

tached, so compressed air can be turned

in; this hurries the oil out when necessary,

as in the case of valve oil, and also serves

to blow out any sediment which may lodge

in the tank. This oil room is built fire-

proof, except as to the oil stored therein

;

it is lighted by incandescent electric light

and heated by steam.

Any oil that may be spilled outside the

can when measuring drains away into

tanks in the floor. The lighter oils are

used for cleaning trucks, etc. : the heavy

oils go to the dope box for packing. The
supply of oil comes from the manufactur-

ers in metal barrels, which go direct from

the car to the floor above the tanks, and

the oil goes into the tanks by gravity.

Why Machine Firing is more Effective

Than Hand Firing.

BY J. R. LUCKEY.

The reason that coal banks in a firebox

is not altogether because too great an

who opens and closes tlie door more quick-

ly is the one who usually has the most

steam and burns the coal more perfectly.

This is due to a higher temperature within

the firebox.

Quoting from Mr. Angus Sinclair, a

recognized authority on the locomotive, he

says: "In burning bituminous coal in a

furnace or firebox, it is very important

that the volatile gases should be properly

consumed, for they contain remarkably

high heat-producing qualities. Average

bituminous coal contains about 65 per cent.

of carbon, which has the same heat-gener-

ating properties as coke or charcoal, and

25 per cent, of hydro-carbons, which are

of the nature of illuminating gas. About

one-fourth, by weight, of the hydro-car-

bons is hydrogen gas, which makes the

hottest fire that can be burned ; but a very

high temperature is required to burn it,

and if from any cause part of the firebox

gets too cool for converting that gas into

flame, it passes away unconsumed in the

form of smoke or worthless, uncombined

gas, that makes no more heat than super-

fluous air.

properly burned. When they are not

turned into flame they are about as worth-

less for heating as an illuminating gas jet

is for lighting when it has not been

touched with enough heat to ignite it. If

you strike a match and apply it to the gas

jet, the latter will blaze in a cheerful

flame ; but if you let the flame of the match

go out and apply the glowing spark left to

the escaping gas, no lighting will result.

The same thing happens all the time in

fireboxes that are burning coal rich in

volatile gases."

The cooling of the firebox is from the

frequent opening of the door, as is neces-

sary in hand firing, and a portion of the

heated gases escapes, while a large cur-

rent of cold air is admitted. To this must

be added the cooling influences of a heavy

scoop of coal dropped in places where the

former deposit is only partially burned.

Thus the temperature is raised while the

door is. closed and lowered when opened,

and the variation constantly taking place

is less favorable to perfect combustion than

would be the average heat uniformly main-

tained.

TUBE CAR. TUBE CAR IN PLACE.

CHICAGO & NORTHWESTERN RAILROAD, CLINTON, IOWA.

amount is placed therein, but because the

temperature of the firebox is not up to the

degree of combustion for some portions

of the coal, and the portions which ignite

at a lower degree alone are burned. Thus
it is that a greater amount of coal un-

burned is thrown out the stack in sparks,

or falls in the arch at the front end of the

flues. Why the latter does not take fire

and burn more often than it does is due to

the fact that it is not raised to the heat re-

quired for ignition. An examination of

the deposits which accumulate in the ex-

tension fronts will disclose the fact that it

differs materially from the ash which
passes through the grates. It is possessed

of the highest heat-producing qualities, yet

beyond the capacity of the hand-fired fur-

nace to convert it into steam-producing

fuel.

It is a well-known fact that the fireman

"The loss from permitting hydro-carbon

gases passing away without being burned

is two-fold. In the first place, the heat of

the burning carbon has been wasted in dis-

tilling the gas from the coal; and, in the

second place, valuable heat-making gases

have been wasted.

"The combustion of I pound of hydro-

gen gas, if it combines with the oxygen
from the air necessary to effect perfect

combustion, produces about 62,000 heat

units, or enough to raise about 365 pounds

of water from the tank temperature to the

boiling point. The complete combustion

of I pound of carbon, such as rests on the

grates after the volatile gases have been

liberated, produces heat sufficient to raise

about 85 pounds of water from the tank

temperature to the boiling point. A con-

sideration of these figures will show how
important it is to have the volatile gases

Under such conditions the unburned

portions of coal which have not been

brought to the point of ignition, must be

shaken through the grates, or will lodge

in the smoke-arch or pass out through the

stack in sparks. Spark-arresters, which

are effective under such conditions must

impair the steaming of the engine.

The Kincaid locomotive stoker spreads

the coal evenly over the entire grate area,

and can be varied and regulated by the

fireman, so as to place the fuel at places

where it is burned most rapidly. The
door is not opened, and only a small

amount of air is admitted with the coal

through stoker. This with the air coming

up through the grates gives sufficient oxy-

gen for the most perfect combustion, and

the temperature of the firebox can be

maintained at a degree sufficiently high to

burn all the gases and carbon possessed by
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soft coal. It is thus that the Kincaid lo-

comotive stoker maintains an even head

of steam and utilizes the coal which is

wasted in hand firing. Scientific experi-

ments prove that the portion wasted by the

low temperature of the firebox possesses

more units of heat and greater steaming

properties than that which will ignite at a

low temperature.

house Air Brake 8-inch pump ; tender ca-

pacity, 4 tons coal, 2,50a gallons water

;

Fox pressed-steel trucks. Engine No. i

is named for Col. Wikoff ; No. 2 is named
for Capt. Capron. Engine house, two

tracks, one with pit. Twenty flat cars.

Fox pressed-steel trucks, Westinghouse

air brake, M. C. B. couplers, 60,000 ca-

pacity.

the government on account of high rents

and transportation in the city.

The government is putting down an

average of 18 inches of ballast—hard rock

—and is preparing to drive piling under all

bridges and trestles.

This military railroad connects with

United Railways of Havana at Triscornia

Junction, thus giving direct all-rail con-

Steam Dredge "Majestic" in Spanish Dry Dock.

United States Government Dock—Engine No. 2

and Spanish Dry Dock.

Engine with Train.

Engine No. 2 and View of Terminals at Triscornia.

Cuban Railways and Rolling Stock.

Enclosed please find the promised pho-

tographs (from which illustrations were

made) of the United States Government
Military Railroad and equipment. The
photographs of roadway and general ap-

pearance of engines explain themselves,

descriptions of engines and cars are as

follows

:

Engines i and 2. Baldwin 90 switch en-

gines ; cylinders. 20 x 24 inches ; wheels.

4 feet 2 inches diameter ; wheel base, rigid

IS feet, over all 56 feet ; boiler, straight,

front ring 62 inches, 275 tubes l^ inches

in diameter
; grate surface. 30 square feet

;

two Metropolitan pH 1898 injectors; lu-

bricator, Nathan triple feed ; Westing-

Government has no box cars, but uses

United Railway of Havana cars, about

twenty-five years old, three-link couplings

and no brakes of any kind.

Terminal facilities: I 9-10 miles side

tracks ; wharf, 350 x 75 feet, two tracks ;

depth of water at end of wharf, 39 feet

;

water works and fire department on reser-

vation ; 60,000-gallon tank gives pressure

60 pounds per square inch ; seven storage

warehouses for storage of army supplies,

floor space 64.800 square feet ; side tracks

at platforms of all warehouses.

The road was built for transportation

of troops and supplies around the city of

Havana during quarantine against yellow

fever, and has proven a great saving to

nections to all points east of Santiago,

and on completion of the new Central

Railway of Cuba (the Van Horn com-

pany) will have communication with all

parts of the island of Cuba.

Wm. Stokes. Engineer.

Care Military Railroad, via Havana.

Triscornia, Cuba.

The Snow Car Replacer.

The Snow Car and Locomotive Re-

placers, shown in the accompanying illus-

tration, are the invention of a practical

yardmaster of many years" experience.

They consist of a male and a female frog,

the latter having a switch or tongue which
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enables it to be used either rig'.U or kft.

This switch or tongue is pivoted on an

inch and a quarter bolt, and is also coun-

tersunk into the heavier casting, thus re-

lieving the strain on the bolt. The max-

itnum height, instead of being in the mid-

dle, is at the end of the replacer, thus

providing a very gradual grade and en-

abling the heaviest locomotive to pull it-

self up without outside assistance. This

gradual incline permits it to be placed

underneath the wheels at the thin end, so

as to clear brake hangers, sand pipes, etc..

and provides a perfect track for the

wheels to run to the rails. There is no

beveled surface and no side pressure to

push the frogs out of place and they do

not require to be spiked to ties or clamped

to rails. The wheels in mounting bear on

the tread instead of the flange, thus obvi-

ating any danger of the flanges breaking.

They can be placed at any angle to the

rail and can be used for mounting w ith

leads of rails when the trucks are clear

off the ties. They are made of basic

steel, weigh 215 pounds to the pair, and

SNOW CAR REPLACER.

will bear the weight of the heaviest loco-

motive. The female frog is placed be-

tween the rails and the tongue set to guide

the wheels which are off inside of rails to

the nearest rail. The male frog is set

with the thin end close in to tread of

wheel, allowing the flange of the wheel

to project down the side of the frog. They

are made by the Handy Car Equipment

Company, Old Colony Building. Chicago.

Characteristics of Cotton and Woolen
Waste.

"Waste Packing," as the subject of a

club paper, does not appear to be very fer-

tile of fact?, yet Mr. T. H. Symington

made a good talk about it to the Western

Railway Club. He collected twenty-nine

samples of woolen waste and seventeen

samples of cotton waste and tested them

to find out their absorption, expansion and

capillary qualities. The different samples

were absorbed in Galena oil at a uniform

temperature for the absorption test, and

a mass put with the bottom slightly below

the surface of oil for the capillary test.

The cotton waste absorbed considerably

more oil for its weight than the woolen

waste and displayed more capillary action,

but the latter displayed superior expand-

ing capacity. The teaching of the tests

would be that cotton waste takes in more
oil than wool and carries it from the bot-

tom to the top of the oil box more readily

than wool ; but that wool is not so ready

to settle down into a solid mass as cotton.

To us this point concerning the elasticity

of the wool waste is more important than

any of the other manifestations brought

oiu.

Rossell's Flexible Flue Cleaner.

We hereby illustrate a flexible flue

cleaner, especially for locomotive use. in-

vented by Mr. T. J. Rossell, New Haven,

Conn. The construction of the cleaner is

so plain from the engraving that no de-

scription is necessary.

The inventor says that after a little prac-

tice with this device the flues can be

i|

EaUwai, f Locomotive E'igi'i

ROSSELL S FLEXIBLE FLUE CLEANER.

cleaned very fast, and they are made as

clean as they were when first put into the

boiler. It can be used either from the

smokebox end or from the firebox.

A Pioneer Air-Brake Instructor.

In the course of an address to the Air-

Brake Men's Convention Mr. Angus Sin-

clair .=aid

:

"The studying out of air-brake problerns

came along very slowly, and those who
had to try them first worked under great

diflicultie?. When I was running an en-

gine with an air brake on it, one of the

earliest brakes applied, I used to look at

the air pump and look at the triple valve

and wonder what was inside of them. If

you took the heads off and took them

apart, you did not know what the purpose

of each thing was. I was always a fellow

who wanted to understand what I was

handling, and one day I was talking to my

friend Allan MacDuff, who is now gen-

eral foreman of the Burlington, Cedar

Rapids & Northern at Cedar Rapids, la.

He was doing the air-brake repairs at the

time, and I asked him, 'What is the prin-

ciple that pump is worked on? It was
not like the ordinary engine, you know.

He said. 'Come to my house to-night and

I will show you.'

"I went and he took out an engineering

encyclopedia and showed me a cross-sec-

tion of the pump and the different parts,

and then he explained and I understood

quite thoroughly the working of the

pump. The study of the air brake is

like studying the valve motion of a

locomotive—you don't understand very

much by looking at the outside.

Then I asked about the triple valve.

It seemed that the triple valve was a

greater mystery than the pump. It is very

plain when you understand it, you know.

We used to talk air-brake mechanism after

that, and he had charge of the air-brake

repair, as I said, and I was after a time

in charge of the roundhouse and all en-

gines, and had to find out or diagnose

the maalady of the air brake generally,

and I often found when a fellow

would come in, the regular report was,

'Air pump or air brake does not work.'

When asked why it would not work he

would reply, 'Just does not work ; that is

all.' Then I would ask, 'Didn't you notice

anything peculiar before it stopped work-

ing?' Some would say, 'It wheezed a little

and I gave it a hit with the soft hammer
and started it up again.' That was the

usual remedy, and if you could not make
it start with a whack of the soft hammer,

you did not know what else to do.

"MacDuff and I got a fair understand-

ing of what happened before the pump
stopped. MacDuff was a very good talker,

but no writer, and I was a writer but no

talker, and we joined our heads together

and we got talking about air brakes and

studying them. Then I began to write to

the railroad papers about air brakes and

the Westinghouse people said I was the

first man to write intelligently on the

subject, so that enginemen could under-

stand what I was writing about. They
have always given me great credit for that,

and I now want to give credit to my old

friend Allan MacDuff for posting me as

he did."

For the last twenty-three months the

Baldwin Locomotive Works have pub-

lished a monthly pamphlet which is called

"Record of Recent Construction." The
last issue is devoted to the Vanderbilt

boiler, and gives the full text and illustra-

tions used by Mr. C. Vanderbilt in the

paper he read before the junior members

of the American Society of Mechanical

Engineers. It is gotten out in beautiful

style and the paper makes very interesting

reading. We advise everybody interested

in locomotive boilers to send for this

pamphlet.
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Mr. P. K. Sullivan has been appomu-J
traveling engineer on the Ohio River.

Mr. R. H. Rue has been appointed

traveling engineer on the St. Louis South-
western.

Mr. D. L. Jones has been appointed

roundhouse foreman of the Canada At-
lantic at Ottawa, Ont.

Mr. F. E. Allen has been appointed

trainmaster of the Chicago & Northwest-
ern at Lake City, la.

Mr. H. C. Eisner has been appointed

roundhouse foreman at Garrett, Ind.. on
the Baltimore & Ohio.

Mr. C. M. Jones has been appointed
trainmaster of the Chicago, Rock Island

& Pacific at Liberal, Kan.

Mr. C. K. Lantz has been appointed
night roundhouse foreman on the Balti-

more & Ohio at Garrett, Ind.

Mr. Chas. T. Rommel, Jr., has been ap-
pointed master mechanic of the Lehigh
& New England at Pen Argj'l, Pa.

Mr. F. H. Ford has been appointed as-

sistant superintendent of the Atlantic. Val-
dosta & Western at Jacksonville, Fla.

Mr. W. A. Sheahan has been appointed
trainmaster of the Omaha Division of the

Illinois Central, with office at Fort Dodge,
Iowa.

Mr. Geo. Dyer has been appointed super-
intendent of the Ft. Wayne, Cincinnati &
Louisville division of the Lake Erie &
Western.

Mr. H. Spencer has been appointed gen-
eral superintendent of the Butte. Ana-
conda & Pacific

; headquarters at Anacon-
da, Mont.

Mr. M. P. Deniston has been appointed
superintendent of the Indianapolis &
Michigan City division of the Lake Erie
& Western.

Mr. J. B. Thomas has been appointed
superintendent of the Sandusky division

of the Lake Erie & Western, vice Mr. S.

R. Kramer, resigned.

Mr. Wm. Bennett has been appointed
superintendent of the Minnesota & Wis-
consin at Itasca, Wis., succeeding Mr.
James Minogue, resigned.

Mr. Thos. L. Derr has been appointed
foreman of roundhouses of the Philadel-

phia & Reading at Reading, Pa., succeed-
ing Chas. Spangler, deceased.

Mr. J. T. Harris has been appointed
superintendent of the Fort Worth division

of the International & Great Northern;
headquarters at Marliss, Texas.

Mr. George W. Dowe has been appoint-
ed superintendent of the New York. Sus-
<iuehanna & Western at Jersey City. N. J.,

vice Mr. H. E. Gilpin, resigned.

Mr. Wm. B. Causey has been appointed
division engineer of the Southwest divi-

sion of the Chicago Great Western, with

headquarters at Des Moines, la.

Mr. Thomas Tait, manager of the East-

ern lines of the Canadian Pacific, has been
appointed manager of transportation for

all lines, with office at Montreal.

Mr. H. T. Herr 'has been appointed
division master mechanic of the Chicago
Great Western at St. Paul, Minn., suc-

ceeding Mr. J. M. Robb, resigned.

Mr. J. C. Tucker has been appointed
superintendent of the Rochester division

of the Erie at Rochester, N. Y.. succeed-

ing Mr. Goldsborough, transferred.

Mr. H. L'. Garrett has been appointed

superintendent of the Stony Creek Rail-

road, succeeding I\Ir. E. C. Tomlinson,
resigned. Office at Philadelphia, Pa.

Mr. Geo. W. Cree has been appointed
assistant superintendent of the St. Johns-
bury & Lake Champlain at St. Johnsbury,
Vt., vice Mr. E. H. Blossom, resigned.

Mr. Thos. Saunders has been appointed
superintendent of the Nevada-California-

Oregon, with office at Reno. Nev.. suc-

ceeding Mr. T. H. Fitzpatrick, resigned.

Mr. C. S. Goldsborough has been ap-

pointed superintendent of the Allegheny
division of the Erie at Hornellsville, N. Y.,

succeeding Mr. Geo. W. Dowe, resigned.

Mr. J. A. Jones, roundhouse foreman
at Garrett, Ind., on the Baltimore & Ohio,
has resigned to accept a position with the

Illinois Steel Company at South Chicago.

III.

Mr. D. A. Sulier has been promoted
from roundhouse foreman of engines on
the Santa Fe Route to trainmaster on the

division between Raton and La Junta,
Colo,

Mr. E. A. Richardson has accepted the

position of general foreman of the loco-

motive department of the Chicago & Alton
at Bloomington, 111., succeeding Mr. G.
Gregg.

Mr. \\ . H. Whalen, master mechanic of

the Chicago & North Western at Baraboo,
Wis., has been promoted to the position of
assistant division superintendent at Osh-
kosh. Wis.

Mr. E. E. Forgeus. formerly with the

Chicago Lumber Company. Chicago, III.,

has been appointed purchasing agent of
the Pressed Steel Car Company. Pitts-

burgh, Pa.

Mr. G. T. Slade. superintendent of the
Wyoming division of the Erie, has had
his jurisdiction extended to the JeflFerson

division, owing to the resignation of Mr.
F. N. Hibbits.

Mr. H. H. Fenimore has been appointed

trainmaster of the Illinois division of the

Chicago, Rock Island & Pacific at Blue
Island, III., succeeding Mr. W. S. Tins-
man, promoted.

Mr. Reuben Wells, formerly superinten-

dent of the Rogers Locomotive Works,
has accepted the position of consulting

locomotive expert with the Great Nor-
thern Railway.

Mr. F. N. Hibbits, superintendent of the

Jefferson division of the Erie at Carbon-
dale, Pa., has accepted the position of
mechanical engineer of the Union Pacific

at Omaha. Neb.

Mr. A. B. Quimby has been appointed
assistant master mechanic of the Wis-
consin division of the Chicago & North-
western, vice Mr. E. H. Wade, promoted;
headquarters at Chicago, 111.

Mr. G. R. Henderson has been appoint-

ed assistant superintendent of machinery
of the Atchison. Topeka & Santa Fe, suc-

ceeding Mr. R. P. C. Sanderson, resigned

;

headquarters at Topeka. Kan.

Mr. J. Piccioli, general foreman of the

Colorado & Southern at Denver, Colo.,

has been promoted to the position of mas-
ter mechanic at Trinidad. Colo., succeed-

ing Mr. I. M. Fowle. resigned.

Mr. W. L. Harrison, superintendent of

car shops of the Eastern Minnesota at

West Superior. Wis., has resigned to ac-

cept a similar position on the St. Louis
Southwestern at Pine Bluff, Ark.

Mr. W. S. Tinsman. trainmaster of the

Chicago. Rock Island & Pacific at Blue
Island. III., has been promoted to super-

intendent of terminals at Chicago, suc-

ceding Mr. C. H. Hubbell. promoted.

Mr. Harry A. Norton has sailed from
Boston for an extensive trip abroad, where
he will visit the various agencies of the

Norton Ball Bearing Lifting Jacks in

France, Germany. Italy. Russia and Sweden.

Mr. R. S. Goble, road foreman of en-
gines, having been assigned exclusively

to the Los .Angeles Division of the South-
ern Pacific, has been appointed road fore-

man of engines for the San Joaquin Div-
ision.

Mr. Angus Brown, master mechanic of
the Chicago Terminal Transfer Railroad,

has been appointed division superinten-

dent of motive power of the New York
Central & Hudson River at West Albany,
N. Y.

Mr. C. K. Wood, roundhouse foreman
at Ionia for the Pere Marquette Railroad,

has been transferred to Grand Rapids as
general foreman, vice E. W. Tucker,
transferred to Traverse City as general
foreman.

Mr. B. F. Dickson has been appointed
assistant general superintendent of the
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Mexican National, with headquarters at

the City of Mexico. He was formerly

for many years superintendent on the

Louisville & NashWlIe.

ilr. Harrj- Rolfe. of the International

Correspondence Schools, Scranton. Pa.,

has accepted an important position in the

mechanical engineering department of the

Westinghouse Electric and Manufactur-

ing Company. Pirtsburgh, Pa.

Mr. G. E. Macklin has recently been

made general manager of the Pressed

Steel Car Company, Pittsburgh, Pa. Mr.

Macklin was formerly assistant general

sales agent, with headquarters in New
York city, vice ^Ir. H. G. Shellenberger.

resigned.

Mr. A. J. Ball, assistant superintendent

of motive power of the Cincinnati. Hamil-

ton & Dayton, has accepted -the position

of superintendent of motive power of the

Toledo. St. Louis & Western at Frank-

fort. Ind. He succeeds Mr. J. S. Turner,

resigned.

Mr. H. F. T. Porter, formerly manager

at No. 21 Cortlandt street. New York:

E. B. Thomas, chairman of the board;

F. D. Underwood, president; G. M. Gum-
ming, first vice-president; J. A. Middle-

ton, second vice-president

Mr. James CoUinson. who becomes act-

ing superintendent of motive power of

the Atchison. Topeka & Santa Fe, has

risen on that system from general fore-

man to his present position. He made a

great record when master mechanic of the

Fort Madison shops for able and eco-

nomical shop management.

Mr. S. P. Bush, superintendent of mo-

tive power of the Chicago. Milwaukee &
St. Paul, has 'accepted the position of gen-

eral manager of the Buckeye Malleable

Iron & Coupler Company. Columbus. O.

Mr. Bush has been with the above railroad

since Januarj-, 1900. and was formerly

superintendent of motive power of the

Pittsburg. Cincinnati. Chicago & St.

Louis.

The following changes have been made

on the Union Pacific : Mr. W. R. McKeen,

.\ FRENCH SLEEPING

of the Chicago ofiice of the Bethlehem

Steel Company, and more recently located

at the works at South Bethlehem, has

been appointed New York sales agent of

the company, with headquarters at 100

Broadway.

Owing to ill health, Mr. John Player,

of the Atchison, Topeka & Santa Fe. has

been obliged to take another leave of ab-

sence, and Mr. James CoUinson will re-

lieve him. under the title of acting super-

intendent of machinery; headquarters,

Topeka. Kan.

Mr. Jas. H. Manning, formerly master

mechanic of the Union Pacific at Cheyenne,

Wyo., has been appointed Western man-
ager for the Standard Pneumatic Tool

Company, with oflices at San Francisco,

Cal.. where a complete line of "Little

Giant" pneumatic tools and appliances will

be carried.

At a meeting of the Board of Directors

of the New York, Susquehanna & West-
em Railroad Company, held recently, the

following officers were elected, with offices

Jr.. foreman at North Platte. Neb., ap-

pointed master mechanic of the Wyoming
division at Cheyenne, Wyo.. vice Mr. J.

H. Manning, resigned; Mr. Z. T. Sprigg,

foreman of Denver shops, appointed mas-

ter mechanic of Colorado division at Den-

ver, Colo. ; Mr. R. A. Mould, heretofore

with the Pressed Steel Car Company, ap-

pointed foreman of blacksmith shop at

Omaha, Neb.

Mr. Elliott, for some time manager of

the Cape Government Railways, has been

appointed special railway commissioner to

inquire into and decide upon the best sys-

tem of electric lighting for Cape Railway

carriages, the relative merits of the differ-

ent mechanical appliances for working

signal lines and best form of signals,

switches and interlocking gear. He will

visit America to ascertain if anything su-

perior can be got in this countrj- from

what they use in the British Isles.

Mr. W. H. Fox has been appointed

trainmaster of the Council Bluffs terminals

of the Illinois Central at Council Bluffs.

Iowa. That portion of the Illinois Cen-

tral between Gilman and the north switch

at Clinton. 111., which has heretofore been

known and operated as a part of the

Springfield District, Springfield Division,

will be transferred to the Chicago Divi-

sion, to be known and operated as a por-

tion thereof, and will be in charge of Mr.

H. McCourt as superintendent, with head-

quarters at Chicago, III.

Mr. A. Ziesel has been appointed super-

intendent of the Western Division of the

Lake Shore & Michigan Southern Rail-

way, vice Mr. A. B. Newell, resigned to-

take service with another company. This

appointment was effective May 21st, 1901.

Mr. Ziesel has worked up from the botton*

rung of the railroad-service ladder, hav-

ing begun as a freight clerk in Chicago,

thence going into the yardmaster's office

in Elkhart, Ind.. where h^ was later on
promoted to yardmaster and from the po-

sition of general yardmaster is now made
superintendent.

The following changes have been an-

nounced on the Canadian Pacific: Mr.

Wm. Whyte, manager of Western lines at

Winnipeg, appointed assistant to the pres-

ident, with office at Montreal ; Mr. Jas.

Obome, general superintendent of the

Western division, transferred to the At-

lantic division (headquarters at St John,

N. B.). vice Mr. H. P. Timmerman, who-

has been made superintendent of the On-
tario & Quebec division at Toronto, Ont ;.

Mr. J. W. Leonard, general superinten-

dent of the Ontario & Quebec division,

transferred to Western division at Win-
nipeg, Man.

Samuel R. Callaway, bom in Canada in-

1850. with an English father and Scotch-

mother, did not spend a long boyhood of

play and leisure. At the age of thirteen,

he went to work as an office boy on the

Grand Trunk Railway, and he has been,

plodding upward ever since, until now he

is leaving the presidency of the New
York Central to become president of the-

Combination of Locomotive Building Com-
panies, with a salary of $100,000 a year

—

twice the salarj- paid to the President of

the L'nited States. He started work in.

the auditor's department, but he gradually

drifted into the active work of the oper-

ative department. Popularity for an officer

in that department comes only to a man.

who is clear headed, a thoroughly good
executive official and is fair towards those

he comes in contact with. Mr. Callaway

has always been popular, which goes to-

explain why. with no influence except his

own merits, he has risen steadily to his

present exalted position. Since the estab-

lishment of this great Republic the leading

ambition of the .\merican boy has been to

become President of the United States.

We think many of them will change the

trend of ambition in future and try to-

reach the towering position of president

of the New York Central, with greater

-

probabilities ahead.
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Pittsburgh Engine for India.

The heavy tank engine hercvvitli shown

was recently built by the Pittsburgh Loco-

motive Works for the North Western

Railway of India, of which Sir A. M. Ren-

del, K. C. I. E., is consulting engineer.

The engine was built for a S feet 6

inches gage. The engine in working order

weighs 214,550 pounds, of which 158,050

are on the driving wheels, 23,500 on the

leading truck and 33,000 pounds on the

trailing truck. The total wheel base is

34 feet, that on the driving wheels being

16 feet. The center of boiler is 8 feet 5

inches above the rails.

The boiler which is straight is designed

for a working pressure of 180 pounds to

the square inch and was subjected to a

water test of 270 pounds and steam test

of 200 pounds per square inch. There

are 267 2-inch tubes, 14 feet 5-16 inch

long. They are made of solid drawn

New Tools and New Engines.

BV R. E. M.XRKS.

Tlicre seems to be a case of all-around

chronic kicking on the Blimtown & Cross

Creek just now, judging from the number
I ran across the other day. First I found

the master mechanic in his office with

some requisitions tliat had been returned

for amendment.

"Confound that purchasing agent, any-

how. What does he know about stay-

bolts? If they were a new kind of bond,

or had dollar marks all over 'em, he'd

know more about them. I ordered an

Acme staybolt cutter, because I wanted

one—didn't want any other, either. Now
he writes that he has a chance to buy

another make—second hand—for half the

price of a new Acme, and the dealers say

it's just as good. Isn't it enough to make
a man swear—if he wasn't a church mem-
ber?"

busy and tried to light out before he saw
me, but he called me back.

'"Say, Marks, I'm up against it, and I

want to talk to you. Don't believe you
know a blame thing more'n I do about it,

but I've got to talk to someone, and you'll

have to do. Sit down.

"It's this way: The traffic end of the

shebang are kicking for better time on
some trains—all of 'em, in fact. Now,
there are trains Nos. i, 4, 7 and 8 on the

main line. Run a hundred miles without

a stop, unless signals are against 'em.

Traffic manager is kicking for ten-wheel

engines on that division to make better

time. Points to some roads that are get-

ting 'em, and has fits, because he don't

want to be left when it comes to bragging

about big engines and fast trains. Now,
you know as well as I do that after a train

gets under way, you could throw away all

but one pair of drivers and be better off

PITTSBURGH HEAVY TANK ENGINE FOR INDIA.

brass. The firebox is 88 1-16 inches long,

49J^ inches wide and is made of copper,

with staybolts I inch diameter. There are

148 square feet of heating surfa'ce in the

firebox and 1,942 square feet in the tubes,

making a total of 2,090. The grate area

is 30 square feet. There are four pairs of

coupled driving wheels 51 inches diameter

with cast-steel centers. The trucks have

wheels 37 inches diameter. The cylinders

are 20x26, steam ports i6xl5^ and ex-

haust port 16x3^. The steam pipes are

of copper and the exhaust pipes, nozzles,

the slide valves and the main axle bo.xes

are of gun metal.

The locomotive is almost wholly of Am-
erican design below the running board,

while the boiler, with the exception of

smoke-box, together with tank, cab, etc.,

have been designed to meet British re-

quirements. The duplex Worthington

pump placed in front is for use in the ex-

cessive hot climate of India, where water

becomes too hot in the tank for injector

use. Eight of these engines are now on

their way to Kurrachee, India.

I admitted the provocation to be pretty

severe, as I knew he had more to say, and

I wanted to hear it.

"Tell you what I'd like to do in these

shops; I'd like to sell every old tool I've

got and buy new ones. 'Twould pay in

every way. and wouldn't cost but mighty

little either. There are enough men who
are built on the same lines as our purchas-

ing agent to make it easy. Now, out there

is my best planer. It's ten years old, but

in good condition. I'll bet you nine cents

to a red apple I can sell that planer for

within a hundred dollars of the cost of a

new one. The fellow who bought it would

think he had a bargain, and so we would

both be happy. I tell you, Marks, old boy,

old tools don't pay, and specially when

you can find men to buy your old ones at

a good price."

Then I called on the superintendent of

motive power and found him up to his

ears in figures. Might have thought he

was calculating the census or figuring out

the money saved by not keeping driver

brakes in first-class order. I saw he was

for it. Of course it isn't practical, and we
need other wheels for starting, but there's

a liinit somewhere.

"On trains Nos. i, 4, 7 and 8 that I men-
tioned, there isn't a stop—barring delays.

Now, a single-driver engine would be just

the thing ; for allowing a loss of even two
minutes in getting under way, you have

such a free-running engine that you easily

make this up, and more.

"If I could keep engines jujt for that

work, I'd have singles every time ; but

as I can't, I have to compromise on eight-

wheelers. They're a mighty good, all-

around engine, but when they want to

force a ten-wheeler on me I kick, and kick

hard. You know and I know they can't

pull a pound more (after they're under

way) or go a bit faster—cylinders, wheels

and steam being the same, of course. In

fact, they can't run as fast, owing to more
friction of parts.

"Now, when it comes to our heavy

Western train, I may be tempted to try

a ten-wheeler, though I don't want to.

Those trains make a good many stops.
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often get laid out at connections, and
every minute counts; so making up time

is out of the question. That and heavy

local passenger work are about the only

excuse I know of for a ten-wheeler in

passenger service.

"On the other hand, if I hang out and

insist on eight-wheelers all around, and

we don't make time—no matter what the

reason may be—they'll jump on me like a

thousand of bricks for not getting big

enough engines. Seem to think it's the

number of wheels that pulls a train, in-

stead of the cylinders. If I get engines

that don't do the work, it's a case of hunt-

ing another job; so you see it keeps me
guessing a little about this time."'

I couldn't tell him a thing that he didn't

know already, and so I said good-bye and
left him. I couldn't help comparing the

difference between his job and mine to

the boy who said he was glad he got only

$3 a week, because he didn't lose so nuich

when he was out as if he had more.

very heavy, the base alone weighing about

4.000 pounds and the other parts in pro-

portion. A 24-inch wheel of 2-inch face

is mounted in heavy bearings on a heavier

head, which moves to or from the work
for various diameters. This means that

the wheel will not spring away from the

work and that the cutting particles of the

wheel will do their work without chance

of escape except by crushing.

The work is also supported by the

follower rests shown, which also carry

supports underneath the work, holding it

rigid. These are hardwood blocks, and
do the work well at a small cost and with-

out marring the work in the least. This

combination of rigidity in every part is

the main reason for the almost wonderful

results which are obtained.

Think of the grinding process being as

rapid as turning in the mere removal of

stock! Yet Mr. Norton has proved this

with his machine, which gives some idea

of its size and power.

the results of a few of their many grind-

ing jobs of work sent them by outside

parties

:

CORLISS ENGINE VALVES.

Four valves, 7^ inches diameter, 36
inches long, turned coarse feed (about 16

pitch)—To grind one .040 inch, 48 min-
utes ; to grind one .022 inch, 30 minutes

;

to grind one .025 inch, 32 minutes ; to

grind one .020 inch, 31 minutes.

Four valves, 11 inches diameter, 43
inches long, turned coarse feed, about .010

to grind from each—Time, 50 to 60 min-

ute; each.

All such valves have a large part of

their weight on one side of the axis, yet

they are all ground in the machine with-

out balancing. All of these valves were

ground to a limit of .001 inch.

CHILLED ROLLS.

.\ pair of chilled rolls for rolling knife

forms, diameter of roll portion, 17 inches;

length of roll portion, 30 inches ; diameter

of bearings, 10 inches; length, 8J4 inches

MiRTON GRI.VtllNG M.'VCHINE—EVERYTHING CONTROLLED FROM FRONT.

The Norton Grinding Machines.
The grinding of cylindrical work has

too long been considered a refinement that

could not be afforded on ordinary work
and was only for special cases where
expense was no object. This idea has

been broken down somewhat by all the

builders of large machines, but it still pre-

vails to some extent.

Then, too, the real merit of the grind-

ing method has been handicapped by some
of its friends who have produced grinding

attachments which ground, to be sure, but

how badly none of us know. These have

hurt the advance of grinding and much
prejudice against it has been the result.

In the machine shown, Mr. C. H. Nor-
ton has embodied the results of his years

of experience in grinding, and has pro-

duced a machine which promises to ma-
terially alter the economical status of the

grinding machine. To begin with, it is

It is not proposed, however, to compete

with the lathe in the roughing out of

work, the grinder does not shape work,

the lathe does, but rather to take cylin-

drical work from the lathe after the

roughing cut and finish it in less time than

can be done in the lathe, at the same
time giving a perfectly round piece of

work, which the lathe cannot do. The
plan is to have a very rough cut of.

say, 8 pitch run over the piece, so as

to get it down to within one-sixteenth,

or a little less, of the desired size, then

the grinder takes it, and grinds the

finished size in a remarkably short time.

By roughing in some such way as shafting

is turned—only omitting the finish—two
( in some cases the number would be more )

lathes thus equipped can keep the grinder

busy, and the amount of perfect work
they can turn out is astonishing.

As an example of its capacity, we give

—The pair were ground complete, includ-

ing bearings and form for knife in 12

hours ; 1-32 inch was ground from the

diameter of one of these rolls. They
weighed 1,600 pounds each, and represent

the maximum weight for which this ma-
chine is suitable.

One roll, 10 inches diameter, roll .por-

tion 12 inches long, roughed by use, re-

grcund in 5 minutes.

STEEL PIPE.

Twenty-four pieces steel pipe, 35^ inches

diameter, 36 inches long, on extending

bearings from the rough, in 50 minutes

each. The former time was i hour for

turning and 30 minutes for filing and fin-

i-hing.

Steel pipe rolls, 6 feet long, 4 inches

diameter, used on printing presses, re-

quired to be very true and straight, were

turned roughly, one cut, and ground to

finish round and true in ten minutes. For-
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nierly a second cut had to be taken very

carefully, requiring iH hours, and it was

then filed.

STANDARD CAR AXLE.

.•\xle was turned the usual roughing cut

in the lathe and 3-32 inch ground from

the diameter of the rough cut.

The "wheel fits" and "bearings" and

"dust caps" were ground complete in I

hour. The bearings were perfect cylin-

ders, with smooth surface, there being no

ridge- or spots to be worn oiif before the

bearings can run cool.

STEEL SHAFTS SIMILAR TO PISTON RODS.

.\ soft ^teel shaft, 6 feet long, having

seven diameters, the largest of which was

4' i inches, was ground in 2 hours 25 min-

utes, the limit of error being .001 inch.

The average amount of stock ground from

the diameter was 5-64 inch.

A plain shaft, 4 inches diameter, 3 feet

long, turned rough to 12 pitch, bottom of

feed lines .010 inch above size, was ground

save money by so doing, at the same time

producing a perfect piece of work. Their

experience has proved that the grinding to

a limit of one-thousandth, or even less,

can be done in less time than the finishing

cut can be taken in a lathe. Those who
are having trouble with rod packing can

find a remedy for most of it in this ma-

chine.

It takes work up to 8 feet in length,

8 feet 6 inches in case of piston rods,

swings 18 inches in diameter, grinds a

tapir of 2 inches to the foot if desired,

and has all the changes of speed and ad-

justments that Mr. Norton's years of ex-

perience have found desirable.

It is manufactured by the Norton Grind-

ing Company, Worcester, Mass., who are

closely allied with the well-known Norton

Emery Wheel Company, and they will

also do all kinds of grinding for those who
do not have enough to warrant purchasing

a machine.

St. Louis. It was a cog-wheel engine, de-

signed to propel itself by means of metal

racks and cogs and a central wheel, and

was designed for the famous Madison

grade, between Madison, on the Ohio

River, and the town of North Madison,

on the high plateau 400 feet above the

level of the stream. At this place there is

a cut on a steep grade, 2,600 feet long and

100 feet deep, and the grade is the steep-

est on the entire Pennsylvania system.

The cog-wheel locomotive was designed

by the original master mechanic, and was

a clumsy affair, with four pairs of drivers

and upright cylinders working on a cog-

wheel arrangement. The engine was

shipped from Philadelphia via New Or-

leans about the middle of March, 1857,

but a storm arose, and, in order to save

the ship, the locomotive with other valu-

able freight was thrown overboard by the

terrified crew. Down among the fishes

and the eels and the green turtles in the



272 RAILWAY AND LOCOMOTIVE ENGINEERING June, 1901.

Valve Motions.

The link motion has been aptly de-

scribed as a combination of errors, yet in

spite of them it is the best valve motion

for a locomotive that has ever been de-

vised. As a matter of fact, the errors

tend to equalize each other, as we shall

see later.

The use of two eccentrics connected to

one link and that link supported by a link

hanger gives a motion that is decidedly

hard to describe and harder to understand,

for, as an engineer describes it, "she seems

to wabble all around under the engine."

We want to remember that nearly all of

our engines are indirect motion—that is,

have a rocker arm which reverses the

motion of the link block. This affects

the motion by making it necessary to set

the eccentrics just opposite from the direct

motion.

As usually constructed, the forward ec-

centric connects to the top of the link and

the backing to the bottom, and, roughly

speaking, when the link block is in the

we shift the eccentrics into their proper

position for running, the link swings from

two different points and will move as in-

dicated in Fig. 7.

While this is often taken as a great draw-

backtothe valve motion and inventors have

devised wonderful things to overcome this

defect (thereby saving thousands of tons

of coal—on paper), in reality it amounts

to very little, as in modern practice we
set the valve for the running position,

giving it the amount of lead desired and

let the other points take care of them-

selves. This very often gives a "blind"

or "negative" lead in full stroke, but it

does not seem to be any detriment.

In this connection it must be remembered
that the piston is moving very slowly at

the end of the stroke while the valve is

moving quite fast, and as will be seen in

any model or diagram, the port will be

open to its full extent by the time the pis-

ton has traveled from 2 to 4 inches. It

will begin to open shortly after the piston

starts on its stroke, and as the effective

. The question then comes up : Which
way will it run? This depends on circum-

stances. If you are running empty, or

with a light train that the engine can

handle at very short cut-off, you can hook

it back to the center and the engine will

keep on whichever way you are running.

With excessive lead in mid gear, the lever

can even sometimes be back of the center

and have the engine go forward, or vice

versa. The port opening in this position

is simply the amount of lead, and the valve

immediately starts to close as soon as it

is removed.

The direction in which an engine will

start if the throttle is opened with the

lever in the center, depends on the posi-

tion of the cranks. It will start in which-

ever direction the cranks have the most

leverage—a condition in mechanics known
as unstable equilibrium.

LAP.

Lap is simply an extension of the valve

face, either outside or in. Outside lap is

always used; inside lap very seldom now,

clearance being more often found in mod-

ern practice. This is sometimes called

FIG. 3. THE V

upper half of the link the motion is that

due to one eccentric set for forward mo-
tion. When the link is raised so that

the link block is acted on by the lower

half of the link the backing eccentric does

the work. In reality the action of each

eccentric is modified by the other, as can

be seen by following the motion closely.

The increase of lead due to lifting the

link or "hooking up" is caused by the link

being swung from the centers of both ec-

centrics instead of only one. For, although

the eccentric straps encircle the eccentric,

and we do not think of the center at all,

the action is exactly the same as a crank

and the center is what counts. (See

Fig. 5)
With the link of the correct radius

—

that is, the same as the distance from the

center of the eccentric to the center of the

link slot, and with both eccentrics in the

same position on the shaft (so that the

centers agree). Fig. 6, the link can be

raised and lowered without moving the

link block in the least. But as soon as

HOOK MOTION.

power exerted when the engine is on or

near the center is very little, the loss is

very slight. In fact it ought to be easier

on the crank pins and driving boxes.

"With the reverse lever in the center,

can steam get into cylinder?" is a ques-

tion that is often asked, and with the aver-

age locomotive the answer is, Yes. The
reason is this : Fig. 8 shows the link mo-
tion in outline and the center of eccentrics

marked by heavy lines. The link is now
supported at its normal or center posi-

tion, and, as will be seen by the dotted

lines, it is moved the distance d when the

rods are in the position shown. This is

of course exaggerated in the drawing.

This will move the valve this distance

(provided the rocker has equal arms), and

steam will be admitted during a small por-

tion of the stroke. In other words, the

cut-off will be very short, but sometimes

enough to fun an engine. This is why en-

gines sometimes start by themselves when
the lever is in the center and the throttle

leaks.

FIG. 5.

negative lap, and means that a small por-

tion of the inside of the valve is cut away,

giving an earlier release to the exhaust

and giving a little less compression, owing

to the exhaust opening earlier and being

held open longer. This will be seen later

in the diagrams.

If it were not for lap the eccentrics

would be set directly opposite each other,

but with the lap they must be moved
around the axle until the valve—lap and

all—is in the desired position. This is

called "angular advance" of eccentrics

;

but we don't measure locomotive motion

in this way, so it doesn't matter much
what name it goes by.

In a valve without lap and with the

eccentrics at right angles to crank (op-

posite each other), the valve is moving at

its fastest when the crank is moving slow-

est. As we add lap we must move the

eccentric away from this right-angled posi-

tion, and this puts the fastest movement

of the valve at a different point, so that

the opening and closing are a little slower.

The greater the lap the more difference is
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found, but the actual results in everyday

practice are probably not much affected.

The sketch, Fig. 9, will make it perfect-

ly clear about the relative speed of travel

of both valve and piston. The solid lines

show the crank and eccentric at right

angles. Moving both to the position of

tion to the crank, and the distances b and

c show the slower valve movement for the

same portion of a revolution. This is one

of the points that can best be seen on a

valve model, and a good sized one at that,

but the idea can be obtained from the

sketches shown.

counterbalance and weights used show in-

creased tire wear. Measurements are

taken regularly of all the tires on an en-

gine to determine the exact amount of tire

wear. What might be called a profile of

the outside of the tire is then made, and

comparison of these profiles or diagrams

gives a good idea of the points of uneven

wear, at successive dates.

These profiles show a great difference

in the wear of tire on the same axles and

usually show the most wear on the main

wheels. When the matter of steam lead,

compression and the speed at which the

piston moves is also added to these dia-

grams it will give data in regard to the

uneven wear of tire that will be valuable.

'"Wonderland" for 1901, by Olin D.

Wheeler, which is a publication devoted

to advertising the Northern Pacific Rail-

way, is out. It is a remarkably attractive

publication, being most beautifully illus-

trated and containing wonderfully inter-

esting matter describii.g the scenes illus-

trated. One of the most striking pictures

that we have seen is a colored engraving

of Custer's last stand ; but there are so

many pretty pictures in it that it is almost

invidious to select one for special men-

tion. The book will be sent to anyone

who sends 6 cents to Chas. S. Fee, gen-

eral passenger agent and ticket agent, St.

Paul, Minn.

FIG. 8.

the heavy line, we see that the Valve has

been moved by the eccentric the horizontal

distance o, while the piston has only moved
the much shorter distance A, although

both have turned the same part of a revo-

lution.

With increasing lap the eccentric must

be advanced into other positions in rela-

Testing Tire Wear.
Mr. Geo. .\. Hancock, superintendent of

motive power of the St. Louis & San

Francisco Railroad, is making records of

the tire wear on a number of engines, with

a view to seeing just how much and at

what points in relation to the crank pin

and counterbalance the different types of

There is on the estate of the Duke of

Westminster a miniature railway, with

iS-inch gage. It is used for a variety of

purposes and has a locomotive that is

probably the smallest engine in the world

doing actual work. Over this baby rail-

road not less than S.ooo tons are trans-

ported annually. Its engines, weighing

only 3.67 tons, deserve special mention,

being no doubt the smallest locomotives

employed for business purposes.
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Railroad Shop Notes.

BY R. T. SHEA.

A HANDY ECCENTRIC CHUCK.

Eccentrics are easily bored and faced on

a boring mill, where a shop is fortunate

enough to be equipped with this tool, but

where they have no boring mill the work

is then done on a lathe. The worst part

of the work is in setting the eccentric in

the lathe to get the proper throw—the time

consumed in boring being the smallest

part of the work. The following cut ex-

plains a chuck in use in the Creston. shops,

which seems to be very valuable for doing

this class of work. It only requires a few

A HANDY' PLANER TOOL.

The following sketciies show a pair of

handy planer tools in general use in the

machine shop at Havelock, Nebraska. By
the use of the iron blocks a large quantity

of old wood blocks which are usually kept

around a planer can. in a great measure,

he dispensed with. It has a wide range of

usefulness, varying from I to 4 inches in

height on a single block, and when two
are placed together, which can readily be

done, this height is doubled. The sizes

given are the exact size of the tool.

The clamp needs no description, its use

being self-evident.

iAKoiniitK'C En^ni

CHUCK FOR ECCENTRICS.

HANDY PUSH CART.

seconds to set the eccentric and the ca-

pacity of the tool by the use of this chuck

is just about doubled.

TOOL APPLIED TO P0V.'ER PUNCH FOR BEVELING

BOILER PLATES.

The sketches show tools used in the

Hannibal (Mo.) Boiler Shop for beveling

boiler plates, where the shop is not

equipped with beveling shears. They have

been used in this shop successfully for a

long time and have proved a valuable ad-

dition to the shears and a great saver of

time.

A HANDY PUSH CART.

The following pencil sketch is one of a

handy push cart, used in the Hannibal

Machine Shop for carrying material from
one point to another. It is light, simple

and a very handy tool around the shops.

The Becker-Brainard Milling ^Machine

Comrany. of Hyde Park. Mas;., exhibit,

in Block 44, Machinery Hall, at the Pan-

American Exposition, the following dis-

tinctive types of machine tools: No. S-B
vertical spindle milling machine, driven by

direct-connected eight-pole variable speed

motor ; No. S-B plain horizontal milling

machine, in operation; No. 14J/2 toolroom

universal milling machine ; 24-inch com-

plete automatic gear cutter, in operation;

No. 3 cutter grinder, in operation. These

machines are selected to represent, as fully

as the limited space will permit, the prin-

cipal lines of tools manufactured by this

company. They only give an idea of the

extent and variety of designs which their

unsurpassed facilities enable them to fur-

nish. The Becker-Brainard works are

now the largest in the world devoted to

the exclusive manufacture of milling ma-
chines, having just been entirely remod-
eled and equipped with improved tools.

The .\tchison, Topeka & Santa Fe have

increased the pay of their shopmen all

along the line.

a'
^3"

Steel Set Screw y""" ^x
Drilled and / jf^ \
Tapp^l /,4J \

Set Screw/ \

Bolt to ^ -

SPUR CLAMP FOR PLANER.

yaaUtoa]/ and U/conwtive Engintering

BLOCK FOR PLANES WORK.

There have been a variety of forms of

steel ties invented and a great many are

in use in Europe and more especially

in India. The only objection to them, as

far as we understand, is that the fasteners

get loose occasionally and rattle. On some
roads where we have traveled the rattling

of the steel ties constituted a source of

annoyance. Some genius in Massachusetts

has invented a leather tie for railroad

track, which he says can be made out of

old shoes and other material that costs

little. This seems to be an attempt to

hold up the old shoemaker's saying "There

is nothing like leather."
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QUESTIONS ANSWERED.
Correspondents wishing to have ques-

tions answered in these coluDins should
send in their names and addresses, not /or
publication, but/or evidence 0/ good /aith.

We throw alt anonymous letters into the
waste basket.

(41) Several inquirers ask:

Is 800 pounds which appears on page

204, line 13 of second paragraph of middle

column correct? A.—No; 800 tons was

meant as could be understood from the

context.

(42) E. R. C, Spokane, Wash., writes:

I wish you would answer the question

how much water should be evaporated to

every pound of coal used? A.—This var-

ies very much according to the service a

locomotive is used upon. The evapora-

tion per pound of coal varies from 4 to 8

pounds.

(43) Apprentice. Marion, Ind., writes:

I saw a man plowing yesterday. He
sat on the plow and three horses were

pulling it. Could you tell me how much
extra work was put upon the horses in

pulling the man? A.—No. That ques-

tion is not in our line and we merely

publish it as a specimen of many that go

to our waste basket.

(44) J. M.. Mt. Carmel, Pa., asks:

Is it possible to lower the grates in a

firebox, and if so, how? A.—The grates

should be placed as low as possible in or-

der to get all possible heating surface on

the sides and ends of the firebox. Their

location, however, is limited by the mud
ring of the firebox, and consequently the

grates cannot be lowered farther.

(45) Scranton, Pa., asks:

What is a unit of heat? I come across

the expression frequently, but do not un-

derstand what it means. A.—The unit of

heat is usually written B. T. L'. (British

Thermal Unit) and represents the amount
of heat required to raise one pound of

water one degree Fahr. at its greatest

density which is about 39 degrees Fahr.

(46) R. C. Rat Portage, Ont., asks:

Will you kindly explain the difference

in the pound of a loose piston and that

of a loose driving box? A.—The two
pounds are different, but are sometimes
confusing. The loose piston pound, how-
ever, may be detected by watching the fit

of the rod in the crosshead, and the sound
is more to the forward end than that of a

driving box.

147^ G. H. G.. Denver, Colo., writes:

Take a ten-wheel engine, rigid engine

truck, out of shop about two months, and
driving boxes, wedges and shoes fitted,

and in good shape ; if the back end of the

engine truck frame was thrown to one
side '^2 inch in doing work on back pair

of engine truck boxes, could it change the

bearing of D. boxes on journals enough
to make heretofore good running boxes
run hot? A.—No.

(48) J. M., Mt. Carmel, Pa., asks:

What is the idea of having the grates

on a pitch? A.—This is necessary in shal-

low fireboxes in order to protect the tubes

from the action of flame. In addition to

pitching the grates forward, thereby in-

creasing the protecting distance between

the fire and the tubes, a brick arch is usu-

ally used to further hold the flame away
from the tubes and to throw it toward the

upper back corner, where it is needed.

(49) J. D., Kansas City, Mo., writes:

The sand house gang at this point are

discussing the amount of coal used in

operating our electric headlight. Some
say the engines make 12 miles to the ton

ders that were seldom bored true. It is

related of James Watt that he once wrote

to a friend that a steam engine turned out

of his works was finislied so that he could

not push a half-crown between piston and

cylinder.

(51 ) E. H. K., .'Vrcala, Cal., writes:

Kindly inform me, through your query

column, of the proper method of dressing

slide valves. Arc they ground or scraped

to make them perfectly tight? A.— If in

bad shape, the seat should be machined off

and the valve face planed. Then they

should be fitted together to a good bearing

SHE.'^RIXG .\TT.\CHMENT REFERRED TO IN MR. SHE.\'s .ARTICLE, P.\GE 274.

less tlian they did before the electric liglit

was put on. Is this true? A.—The head-

ligiit ought not to take more than 2 or 3

hor?e-power. That might use up from

2^ to 30 pounds extra of coal per hour.

That would not be perceptible in the total

consumption of coal by a locomotive.

(50) J. M. A., Long Island City. N. Y.,

writes

:

I wish you would explain in your ques-

tion department why the rings that make
a piston steam tight are called packing

ring's. There is no packing about them.

.•\.—The name conies from the time that

braided hemp was put around the piston

to make it steam ti.iht in the roi:^;'! cviin-

by scraping. From a well scraped bearing

they will quickly seat to an almost perfect

bearing. Some roads merely machine the

seat and face of the slide valve, and put

them together without scraping. Whenp

the machine work is good, this plan has

been found to be satisfactory and suffi-

cient. Grinding is unnecessary.

(52) \\. H. M., New York City,

writes

:

To settle a dispute, please give your

rpinion of the following, and oblige. A
clai lis there is more power exerted on
side of piston connected to piston rod thar»

on the rther. B says there is less, on ac-

ccint of piston rod taking rp part of area
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of piston surface. A.—B is right, as the

piston-rod side is reduced in effective area,

equal to the area of the cross-section of

the piston rod, which is very little, of

course, and scarcely worth noticing when

we consider the little difference it makes.

The slide valve or the admission port

could be modified to compensate for this,

but it would not seem necessary in gen-

eral practice.

(53) "Traveler," New York, writes:

I travel a great deal in railway trains

and am interested in the speed made. I

have been informed that you have some

easy methods of finding out how fast a

train is moving. Will you kindly inform

me what they are? A.—We have a table

which tells the number of miles per hour

a train is running at when the number of

seconds a train takes in running one mile

is ascertained. The most correct way of

finding out train speed is to carry a stop-

watch and learn by it how many seconds

have been occupied in running one mile,

which can be done by starting it at one

mile-post and stopping it at the next. Then

divide 3,600 by the number of seconds and

that will give the miles per hour.

(54) J. M., Mt. Carmel, Pa., writes:

Would there be any advantage of lower-

ing the grates in the back of a locomo-

tive boiler, using shaking grates—that is,

pitching from the door towards the front ?

When going up a hill, tank first, it is hard

to keep steam up, because the fire all

works towards the front and leaves the

grates bare in the back. A.—You will

probably find upon examination that the

grates are now as low as the mud ring of

the firebox, and that it could therefore be

lowered no farther. The location of grates

in an engine which regularly backs up

hill is a matter that should be considered

in designing the engine. However, if the

engine is used in general service pretty

regularly, and only occasionally in back-

ing up hill, it would doubtless be better to

leave the grates as they are.

(55) J. H. S., Hibernia, N. J., writes:

I was firing a mogul freight locomotive,

and in pulling hard up a stiff grade and

going backwards, there was what seemed

to me a slight explosion, and on examina-

tion we found she had broken her left

piston all in pieces and pushed a piece out

of the back side of the cylinder, about 12

inches from the back head. Neither head

was injured in the least. We use metallic

packing, and the rod was quite dry ; also,

there was a leak in the steam chest gasket,

so that quite some of the oil from the

lubricator runs out instead of going down
in the cylinders. Would this cause the

trouble? A.—No. The breakage was

most probably a natural one. If the dry

piston rod had asserted itself it would

have been by tearing the piston rod packing

or by breaking the back cylinder head

;

but inasmuch as the piece was blown out

of the side of the cylinder, we may reason-

ably conclude that the cause was a defec-

tive or weak part.

(56) J. A. B., Columbus, Ohio, writes:

I. Do you believe in eccentric keys and

what are their functions? A.— i. I certain-

ly do. There is no builder of locomotives

nowadays except those that are very small

who fail to key eccentrics. 2. Do you

approve of blow-off cocks and surface

cocks? A.—2. I certainly do, and never

heard of a railroad master mechanic who

was stupid enough to run a boiler without

blow-off and surface cocks. 3. Do you

prefer the straight or the taper stack?

A.—3. I doubt if thet-e is any particular

difference between the two. 4. Do you

approve of giving valves lead when link

radius is 55 inches or over? A.—4. For

passenger engines I would set the valves

with 1-16 inch lead, for freight engines I

would set 1-16 blind. 5. Where is best

location of strainer, in the tender or hose?

A.—5. I prefer a strainer made that goes

between the tender valve and goose neck

and can be cleaned through a side open-

ing. 6. What is your opinion of a brick

arch as a smoke preventer and fuel saver?

A.—6. I think the brick arch is very suc-

cessful in both these respects.

(57) B. L. W., West Creek, N. J.,

asks:

Does it hurt an engine to slip her after

you get her out of the roundhouse down
aways, to get the condensed steam out of

the ports and steam ways. They all do

this wherever I have worked on rail-

roads. A.—The best way to do this is to

start the engine back slowly, the cylinder

cocks open, until the water is worked

pretty well out of the passageways and

cylinders. This should suffice, but it

doesn't always, making it desirable to slip

the engine two or three revolutions to get

all the condensed steam out. Of course,

there is always present the danger of

blowing a cylinder head out if much water

is in the cylinders during the slipping

process. Opening the throttle wide and

excessive slipping is unwise, and even

dangerous. Sometimes the slipping, caused

by a wide-open throttle, draws water from

the boiler into the cylinders and throws it

out through the stack. Some roads object

to the practice, while others tolerate it. To
protect a polished jacket and clean front

end, we have personally done this many

times, and without bad results.

slow-running fans were planned and the

relative air velocities at all points were

carefully regulated.

Owing to the large size of the apparatus

the price was fully $500 the highest, but

to impress upon the purchaser the eco-

nomic value of such an equipment the

makers enforced its logic by guaranteeing

that the power required would not exceed

IS horse-power and agreed to forfeit $100

per horse-power for any excess above this

provided it received a bonus of $50 per

horse-power for any reduction below the

amount' specified. The lower-priced ar-

rangement submitted by its competitors

was at first stated by them to require

SO horse-power, which statement was, with

evident purpose, subsequently reduced to

2S horse-power. But the Sturtevant ap-

paratus was wisely purchased under the

conditions of the guarantee and to the

credit of the Sturtevant company, who
allowed sufficient margin in their calcula-

tion to insure the receipt of a bonus, the

trial test indicated an actual power ex-

penditure of only 10 horse-power, thus

calling for a bonus of $22S. This was
gladly paid by the purchasers, with the

satisfaction of knowing that, although the

first cost was greater than might have

been incurred if a competitor's design had

been accepted, the power was s8 per cent,

less. That is to say an excess of $725

had been paid, but a constant saving of

14.S horse-power was insured. Upon a

basis of $S0 per horse-power per year the

e.xcess payment will be made good by the

saving in one year's operating expense.

While such cases are presented in many
lines of manufacture and installation, they

are peculiarly characteristic of blower

practice, where the manufacturer is some-
times tempted to secure the order at a

low price by making the apparatus as

small as possible, regardless of the ex-

cessive power that may be required to

drive it. There is a satisfaction, how-
ever, in noting that some purchasers

are sufficiently far-sighted to see the ad-

vantage of a greater original outlay if a

subsequent saving in operating expense

can be secured.

The Economy of Good Engineering.

The economic value of good engineering

is strongly emphasized by an instance which

has recently been brought to our attention.

The B. F. Sturtevant Company, of Bos-

ton, Mass., submitted in competition with

other blower manufacturers an estimate

for certain electric fans of its own manu-

facture, and according to its usual prac-

tice carefully designed the same together

with the piping system in order to ac-

complish the desired results with the least

expenditure of power. To this end large

The Bestosking Packing & Supply Com-
pany is the name of one of the new cor-

porations in Massachusetts, with head-

quarters at 170 Summer street, and the

following officers : President and general

manager, Mr. John N. Morrison; vice-

president, Mr. George T. Coppins, who is

also secretary of the Walworth Manufac-

turing Company, and the treasurer is Mr.

William T. Coppins. This company is to

carry a full line of asbestos packings and

a general line of mill supplies. They are

the sole representatives in the United

States for Turner Brothers, Ltd., Eng-

land, who are the largest manufacturers

of asbestos goods in the world, and who
also stand at the top of the British Ad-

miralty list, which alone speaks for itself.



June, 1901. RAILWAY AND LOCOMOTIVE ENGINEERING 277

The North Coast Limited.

Few of those who do not travel long

distances, involving days instead of hours,

realize the extent to which the comfort, or

rather luxury, is looked after by the large

roads. A very good example of this is

that of the "North Coast Limited" train

of the Northern Pacific Railroad, a few

views of which we show with this. These

need little description, except to call at-

tention to the richness of the furnishings,

the comfortable chairs in the observation

car and the library. The bathroom and

barber shop will also be of interest, while

the tourist sleeper shows that people who
are satisfied v^^ith less luxury can have

erery comfort.

Among the Shops.

The shops of the Chicago & North-

western road are different from many
others in several ways. They have a fine

power-house, which contains their en-

gines, dynamos, air compressors and of

course the boilers. These have Roney
stokers and have the coal dumped from

the car to conveyors, which carry it up to

the hopper. The building is of light brick

and presents a very neat appearance, which

is added to by the good walks and the

patches of green grass which are laid out

wherever possible.

The shop is now driven by four General

Electric motors, and the new addition, in

the shape of a side wing or bay, is of

modern construction and makes a fine

shop of the gallery type. The tools are

kept up to date, and the whole plant re-

flects credit on both Mr. Quayle and Mr.

Henderson. Among the new tools to

come is a 90-inch wheel lathe to take in

the largest wheels they are likely to get.

At the Rock Island shop. Superinten-

dent of Motive Power Wilson is holding

his end up, and has been getting some re-

markably good cards from one of his

Brooks engines with piston valves. The
steam distribution seems to be all that

could be desired, and should satisfy the

most critical "card sharp."

At the Covington shops of the Chesa-

peake & Ohio are some of the most in-

genious blacksmithing tools it has been

my good fortune to see, and the foreman,

Mr. Jas. Mulcahy, seems to do almost

anything and everything under a ham-
mer, in a bolt-header or with a home-
made air bulldozer. I won't attempt to

describe them, as Mr. Mulcahy has prom-

ised to do so himself at an early date.

Master Mechanic Hepburn seemed to be

as proud of these as though they were his

own, and the reduction in expense of get-

ting out forgings for wrenches, drawbar

pockets, steps, spring hangers, etc., etc.,

justifies him in encouraging this kind of

work.

Roundhouse Foreman Mayhall and
Traveling Engineer Belton spoke very

favorably of the Kincaid stoker, which

has been developed on their road, and the

engineers speak well of it—but as to that,

tlie May issue told the story of its actual

working.

The Cincinnati, Hamilton & Dayton

road are keeping their men busy on both

freight and passenger traffic and every-

one seems happy. Assistant Superinten-

dent of Motive Power Ball has his hands

full with four points to look after, and I

Over in Ludlow, just below Covington,

on the Kentucky side of the muddy Ohio
river, are the shops of the Queen & Cres-

cent road. I had to make this trip early

Sunday morning, so did not find -Master

Mechanic McCuen, as I would have

liked, but Erecting Foreman Driscoll hap-

pened to be on hand and pointed out

many things of interest.

PULLMAN SLEEPER—NORTH COAST LIMITED.

DINING CAR—NORTH COAST LIMITED.

missed him, as might have been expected.

Roundhouse Foreman Apple and Engi-

neer Zimmerman (an energetic represen-

tative at this point) did the honors to per-

fection and made me want to go again. I

also ran across some information con-

cerning the old Corliss "Jigger"—or, more
properly speaking, the "Advance"—which

may, I hope, lead to something definite in

regard to her valve motion.

This is the home of the Weir-Harden
compound, and a new set of cylinders

were waiting to be put on a six-coupled

engine, whether mogul or ten-wheeler I'm

not sure, as the truck was not with the

engine. The cylinders look something like

those of the Cleveland type, in that they

are very long, but the valve is much
shorter. This valve is about 9 inches in

diameter by 27 inches long and has 12
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packing rings. The Cleveland valve, as

I remember it, is 13 inches in diameter

by about 60 inches long. There seems to

be nothing to say about the system, as they

have not seen continuous service for long

enough at a time.

They have an ingenious system of hand-

ling coal from the car to the engine-room.

This is simply a double-track incline plane

by coupling to an air line by means of

regular car-brake hose ; so that attaching

is an easy matter.

On the morning in question, the shop

compressor was not running, so that the

air supply was low in the transfer reser-

voir. It was run to the desired track, the

engine was run on and the air pump of

engine charged the reservoir.

LIER.SiRY IX OESERV.\TIOX CAR—NORTH CO.\ST LIMITED.

my first introduction to this engine in any

other capacity than its own special field.

They have just installed a new Ingersoll-

Sergeant compressor and evidently intend

to extend the use of compressed air in

their shop.

Mr. Driscoll told me of the rather

strange behavior of cast-steel wheel cen-

ters. They force on (with a small allow-

ance for the force fit) with about 70 tons

pressure, but will not come off with dou-

ble this unless the hub is heated. So they

use a gasoline heater, and they come off

quite easily. In spite of this tremendous

holding power, they do not seem to

"seize" or rough up the axle, as might be

expected, but leave it as smooth as when
it went in. It is not apparent why the

cast steel should act very different from

the cast iron, except for the difference in

yielding strength of the metals. C.

DR.XWIXG ROijM A I iii;<EI:\ \:

SO arranged that the descending loaded car

hauls up the empty one to be loaded.

"Knock offs" at top and bottom of incline

uncouple the cable automatically, so that it

requires a minimum of labor to work it.

The transfer table is operated b}' air.

which is stored in reservoirs in the house

with the transfer engine. These can be

changed when the table is at any track

^, I
.;.—NORTH COAST LIMITED,

Compressed air is also used in getting

engines out of the shop. The boiler is

filled by the compressors and then the

engine run where they please, usually to

the roundhouse to be fired up.

I saw here one of the engines of tlie

Pyle headlight used as a motor for cylin-

der boring—probably run by air. I've

seen most everything used, but this was

New Brake Valve Charts.

Mr. W. N. Mitchell, manager of the

railway department of the International

Correspondence Schools, is getting out a

set of charts of the 1892 model of West-

inghouse engineer's brake valve which

show very clearly the construction and

operation of this valve and the G-6 feed

valve.

There are eleven sheets, 16 inches square,

having twelve full size cuts of the brake

valve, both plan and side elevations at

various parts of the valve, so that all the

ports, cavities and movable parts of the

valve are clearly shown.

These charts or diagrams are so ar-

ranged that one sheet can be laid on top

of another and show where each cavity or

port leads to, the rotary valve is made in

several parts, so that its cavities and ports

are shown. This rotary valve is so made
and fastened to the chart showing the

=eat that all the ports come in place exact-

ly as in the operative valve.

The slide valve feed valve is shown on

five charts giving seven cuts ; these sheets

are 9 inches square. Full details of the

construction and operation of each part

are printed on each sheet.

These are to be put on the market in

the near future and will give the best ex-

planation of the construction and opera-

tion of this valve so far put out.

Miss Cherry Blossom in Business.

Japan is looking up. The girls as well

as the boys are sent to college now, and

the railway companies employ women as

clerks. This is a recent innovation, but

has met with approval from even the men,

v^ho might, under circumstances, have

been employed by the railways. The gen-

tle Jap is gallant as well as polite and

progressive. One of the largest railway

companies in Nippon has announced that

after a certain date only women clerks

will be employed, and there are now com-

mercial schools for the training of young

girls as clerks.
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The Air Brake

Not Mysterious.

If any of our friends who visit the Pcin-

American Exposition are interested in me-

chanical draft, they will do well to inspect

the new power plant of the Buffalo Rail-

way Company, which is near the Exposi-

tion grounds. This has an induced draft

installed hy the Buffalo Forge Company
to handle a 2.500 horse-power boiler plant.

The fan is 24 feet in diaineter, of steel

plate and has an inlet 9 feet in diameter.

It is driven by a 13 by 12 inch horizontal

engine, and the bearings are provided with

a circulation of water to prevent heat-

ing. The use of a large chimney is avoid-

A Chance to See Beautiful Scenery.

In order to accommodate the increase

in travel, the Lehigh \'alley Railroad an-

nounces that with its spring change in

time, about June ist, a new fast train will

be put in service between New York,

Philadelphia and Buffalo and Chicago via

Niagara Falls. This train will leave New
York at 10 A. M. ; Philadelphia. 10.30

A. M., arriving at Buffalo at 9 P. M.

;

Chicago, 1.28 P. M. Returning, train will

leave Chicago at 11.45 A. M., arriving

at New York at 4.25 P. M. : Philadelphia,

We are told that there is

nothing mysterious about the

operation of the air brake.

Each part has its own duty

to perform. It is all govern-

ed by fixed laws of mechan-

ics and forces.

Those that know about the

air brake and those that oper-

ate the air brake tell us that

there are many disadvantages

in using oil as a lubricant.

They tell us that the oil be-

comes gummy, that it col-

lects dirt, that it is affected

by the changes in tempera-

ture, etc. Better than this,

they tell us that when they

use Dixon's pure flake graph-

ite No. 635 they find it far

superior to oil and they would

not be without it.

If you are not familiar with

Dixon's No. 635 wouldn't

you like to try a sample ?

Joseph Dixon Crucible Co.,

JERSEY CITY, N. J.

CORRTDOT: B.\TIIR00M and glimpse of D.\RBER S chair—NORTH CO.VST LIMITED.

ed, and as the draft is in proportion to the 4 P. M. The train will be equipped with

velocity it can be readily altered to suit new cars just turned out of the shops, and •

varying conditions. will be hauled by locomotives especially

designed to make fast time.

The leading commercial nations all rec-

ognize that the chief need of the indus-

trial classes is training in industrial sci-

ence. Without this, a share in the world's

trade is impossible ; for articles produced

by the "rule of thumb" are both inferior

and expensive. Germany's attempt to en-

large her commerce has shown that suc-

cessful competition is possible only when

labor is guided by science. But before

the method of teaching by mail was per-

fected there seemed to be no way of teach-

ing men and women already at work the

science they needed. By means of their

text-books written expressly for teaching

by mail, the International Correspondence

Schools, Scranton, Pa., are doing this

work for thousands.

"Atlantics" for the Long Island.

The two large, fast Atlantic-type en-

gines recently built by the Baldwin Loco-

motive Works for the Long Island Rail-

road have been received and placed in

running order at the Richmond Hill shops.

These engines will probably engage in fast

passenger summer service between Brook-

Ivn and Montauk Point.

The American-Adelphi Hotel at Sara-

toga appeals to those who wish to be out

of the bustle and confusion of the con-

vention and yet within a few steps of the

headquarters. There are many who ap-

preciate this combination.
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A Case in Dispute.

Here is a case for Master Car Builders

arbitration. The lirst section of freight

train loses a car door from a foreign car.

The case is reported to the train dis-

patcher, who notifies the second section

to look out for the lost door. The second

section picks up the door, and on a" side

track where the two sections lie for a

passenger train to pass, the door is re-

placed. Should the home road bill the

foreign line for the price of replacing the

door?

New York Railroad Club Meeting.

The May meeting of the New York

Railroad Club was held in the usual rooms

of the Club, Thursday evening. May i6th.

The paper for the evening was on "In-

creasing the Revenue Train Load by the

Use of Large Capacity Cars and Improve-

ments in Construction and Maintenance

of Details," and was read by Mr. F. F.

Gaines, mechanical engineer of the Le-

the view of a high-speed standpoint and
Professor Hibbard from the slow-speed

standpoint where the train was being

hauled slowly up the grade, causing a

pressure of the flanges against the inner

rail.

Messrs. Fowler, West and Forney par-

ticipated in the discussion, along with

other members, some taking the side taken

by Professor Hibbard and others the side

taken by Professor Lovell.

This meeting will probably be the last

held in the old quarters. New quarters

will be provided for the ne.xt meeting,

which will be in September. The subject

of the next meeting is not yet announced

but will be mailed to members in due

course of time.

THE BEST BOOKS

Consolation for the "Lame" Engine.

Investigating experiments have proved

that the engine with the perfectly "square"

exhaust does not always carry with it the

TOURIST SLEEPERS—NORTH COAST LIMITED.

high Valley Railroad at South Bethlehem,

Pa. Mr. Gaines' treatise on the subject

was more in the line of detailed improve-

ment rather than in a radical change of

method. The paper called out quite an
animated discussion and the novel spec-

tacle of two college professors. Professor

Lovell of Columbia University and Pro-

fessor Hibbard of Cornell University,

widely in difference of opinion regarding

the subject. Professor Lovell insisting that

the outer and higher rail of the curve
was the rail which usually took the flange

rail and Professor Hibbard maintaining
that the inner rail also took flange rail.

The several speakers who followed ex-

pressed an opinion that both of the gen-
tlemen were right, and that they were
looking at the subject from different

points of view—Professor Lovell from

most equal distribution of steam; but in-

dicator trials have resulted in breaking up

the "square" exhaust into exhausts more
or less "lame," with a better distribution

of steam to both sides of the pistons.

That Loose Spider.

About that loose spider. Now, if a

spider is loose it will start to pound on

back dead center. The reason for its do-

ing so is that the spider will pound when
it strikes the spider key. The reason

spider will not pound from forward cen-

ter is on account of the taper fit of piston

and spider; so Mr. Alexander is wrong.

Of course if a spider was loose for ten

days it would pound from forward and

back centers. James L. Morris.

Tiburon, Cal.

FOR

Railroad Men.
JUST PUBLISHED.

A CATECHISM ON
THE

Combustion of Coal
AND THE PREVENTION OF SMOKE.

A Practical Treatise for ail interested in Fuel Economy
and the Suppression of Smoke.

By WILLIAM M. BARR, M. E.

Author of " Boilers and Furnaces," Etc., Etc.
One volume. Nearly 350 pages. 85 engravings.

PRICE, $1.50.
This book has been prepared with special refercDce to

the generation of heat by the combustion of the common
fuels found in the United States and deals particularly

with the conditions necessary to the economic and smoke-

less combustion of bituminous coals in locomotive steam

boilers.

Every Railroad man should have this book.
It contains over 800 questions with their answers.

TWELFTH EDITION.
Greatly Enlarged by Five New Chapters.

Air-Brake Catechism
A Complete Study of the Air-Brake Equipment.

Up.to-Date.

By ROBERT H. BLACKALL.

PRICE, $1.50.

Contains over i.ooo Questions with their Answers.

Completely Illustrated with Engravings.

This Book has been endorsed and used by Air-Brake

Instructors and Examiners on nearly every Railroad in

the United States.

Locomotive

Catechism.
By ROBERT 6RIMSHAW.

PRICE, $2.00.
Eighteenth Edition.—Now containing over 200

Illustrations and Twelve Large Folding Plates. There

are 1,600 Questions with Complete Answers. Written in

Plain Language and Free from Mathematics. The
Standard Book on the Locomotive. Nearly 450 pp.

Bound in Extra Maroon Cloth, Cilt.

BEP^X SpeciaiCircalar of these BooksSenton ReqaesU

%^W^Any of these Books Prepaid to any Address art

Receipt of Price.

i-^.-^j^.^A

I AGENTS WANTED f
For the above books. Write Jor Agents' ^
terms and further particulars. Ourcata- '^^

logue of other practical books sent free on ^
application. ^

WW'^'^'-W'^''^

Norman W. Henley & Co.,
PUBLISHERS.

132 Nassau St, NEW YORK, N. Y
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HERE
IS A

Pressure

Regulator
THAT WILL

REGULATE.

Fig. 18

Gold's Improved Balance

Valve Pressure Regulator

reduces from boiler pressure to a

fraction of a pound. It will not

vary under any conditions.

It is efficient, economical, sim-

ple and durable.

Catalogue, circulars and further

information cheerfully furnished.

Gold Car Heating Co.,

Frankfort and Cliff Sts.,

NEW YORK.

Branch Office, 65S Rookery, Chicago, Ills.

The Locomotive the Progenitor of the

Modern High Speed Engine.

When Thomas A. Edison can be in-

duced to indulge in reminiscences he gen-

erally tells things that are interesting to

hear. To a representative of the Elec-

trical Review he gave particulars of his

early experiments with electrical machin-

ery which make good historical reading.

Concerning the New York Edison Illu-

minating Company, he said

:

"We had very little room and we want-

ed a big output. There was nothing else

for it but to get high speed engines, and. as

you know, there were no high speed en-

gines in those days. I had conceived the

idea of a direct-coupled machine and

wanted to hitch the dynamo direct to the

engine without belting. I couldn't see

why, if a locomotive could run at that

speed, a 150 horse-power engine could not

be made to run 350 turns a minute. The

engine builders, when I asked them about

it, held up their hands and said 'Impos-

sible!'

"Finally I found Charles T. Porter and

I said to him: 'Mr. Porter, I want a 150

horse-power engine to run 700 revolutions

per minute.' He hemmed and hawed a

little while and finally agreed to try to

build it—if I would pay for it. I believe

he charged me $4,200 for it. He got it

finished finally and sent it out to the park

and a fellow of the name of Ennis along

with it. He was one of the nerviest chaps

I ever saw. We set the machine up in

the old shop and we had some idea of

what might happen, so we tied a chain

around the throttle valve and ran it out

through a window into the woodshed

where we stood to work it.

"Now, if you remember the old shop,

you know it stood on top of one of those

New Jersey shale hills. We opened her

up. and when she got to about 300 revolu-

tions, the whole hill shook under her.

We shut her off and rebalanced and tried

ogain. and after a good deal of trouble,

we finally did run up to 700, but you

ought to have seen her run. Why, every

time the connecting rod went up she tried

to lift the whole hill with her ! After we

got through with this business we tamed

her down to 350 revolutions (which was

all I wanted) and then everybody said:

'Why, how beautifully it runs, and how-

practicable such an engine is.' Now, don't

you know, I knew they would say that.

Didn't you ever find out that trying to

do the impossible makes about half the

impossible seem easy?

"When I started making dynamos," Mr.

Edison said, with an introspective look,

"I was told that to get the best effects

the resistance of the machine must be

equal to that of its load I Did you ever

hear of such foolishness? I thought it

was darned strange to lose half of the

energy I generated in the machine, be-

cause what I was after was to get the

stuff out and sell it. I had an old Gramme

machine, and I worked over it. It had

a terribly high resistance. I figured out

that if one turn on that armature would

give one volt, the way she stood, by mak-

ing great big magnets I could get more

volts. I went ahead on that line, and I

remember I made one little machine that

had a small armature about as big as your

fist, and about two tons of cast iron in its

field magnets. It might not look like

much to-day, but it worked all right when

the outside resistance was thirty times as

big as that in the machine. That was

what started me on the large magnets."

A Power Rail Bender.

The proper bending of rails for curves

makes a great improvement in the riding

of cars and in too many cases "kinks"

would be a better name than curves.

The machine shown with this is de-

signed to do this work properly and in

good time. The power-driven bending

roll is driven forward by a hydraulic cyl-

inder, which is controlled by a small hand-

-NEW R.\IL BENDER.

pump on the frame above cylinder. This

gives a maximum pressure of 50 tons. The

two fixed rrll are 34 inches apart.

The power of the machine is enormous,

the gearing being I to 8 between pulley

and driving roll.

The outer bending rolls are changed by
loosening set-screws and pulling out pins.

.\bout one rail of medium length can be

bent per minute after machine is set. It-

weighs about 2,750 pounds and is made by

the Watson-Stillman Company. East

Fortv-third street. New York.

Standard Paint Company's Exhibits

at Buffalo.

Ruberoid shows very conspicuously at

the Pan-American Exposition, where it is

used on the government and other public

buildings, both as a roofing and a flooring.

At Paris the Standard Paint Company's

exhibit was a novel one. It consisted of a

building constructed entirely of ruberoid,

inside and outside, handsotnely decorated.

The walls, the ceiling, roof and the floors

were all covered with ruberoid. .A.t the

Pan-.-Kmerican the company has an equally

neat exhibit. At the Omaha Exposition

ruberoid was used to cover the United
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States Government buildings and most of

the other buildings there.

Ruberoid is adaptable to all climates,

hot and cold. The barracks sheltering the

United States and German troops are

roofed with ruberoid, which is also in use

in the De Beers mines in South Africa.

A large lot went to the Klondike fields in

Alaska, a few months ago. Ruberoid is

also largely used in Australia. Scandin-

avia, Russia, Germany, Spain, Austria,

Italy, Egypt, West Indies, Philippine and

Hawaiian Islands—in fact, in practically

all parts of the world.

Locomotive Building Trust.

A locomotive building trust has been

formed, which has secured control of all

the locomotive building works of the coun-

try, except Baldwins and a few of the

minor establishments. Sirfficient capital

is behind the trust to engage the services

of Mr. Callaway, president of the New
York Central, as president. There is a

good deal of wild newspaper talk about

the trust undertaking to build locomotives

for all the world, but its enterprise may
come a little short of that. We have tried

to find out if the trust is going to permit

the different locomotive works to retain

their individualitv. without success.

Cut-Off Saw and Gainer.

Our illustration presents to the reader

a new and improved machine. No. 8 ver-

tical cut-off saw and gainer, and to those

engaged in cutting off and gaining large

timber for car works, in bridge building.

VERTICAL CUT-OFF SAW.

architectural work and shipyards, this

machine is bound to prove of interest.

It will carry a saw 40 inches in diam-

eter, cut off material 13 inches square, or

26 by I inches thick, and when proper

gaining head is used will cut a gain 6

inches wide and I'A deep, and expands
from 3 to 6 inches wide. The column is

heavy, cored and bolted throughout, and
has large base, preventing any vibration.

The feed raising arbor consists of fric-

tions operating on two large screws rest-

ing on ball bearings, nuts being fitted

to take up all wear. The arbor' is easily

adjusted, controlled by treadle convenient

to operator, and the travel regulated by

adjustable stops. The table is mounted
oti a stand, adjustable to and from the

arbor, and can be swung to an angle of

30 degrees. It has friction rolls on each

side, and suitable screw clamp is provided

for holding material.

The machine can be belted either over-

head or from below, the swinging idler

being reversible to bring the weight into

action for either position.

It is made by the J. A. Fay & Egan
Company, of 445 West Front street, Cin-

cinnati. Ohio.

BOOK NOTICES.

"Handbook of Practical Mechanics." By
Chas. H. Saunders. Published by the

author at 216 Purchase street, Boston.

Mass. Price, $1, cloth; $1.25, leather.

This has been somewhat enlarged since

the first edition, but is still compact and

handy for any mechanic. In addition to a

large number of useful tables it gives

much general information, such as solder-

ing, welding, bevel gears, blueprinting,

cams, change gears, etc. It is splendidly

indexed, and in the leather binding makes
an excellent pocket companion for any

mtchanic.

Part 15 of "Meyer's Easy Lessons in

Mechanical Drawing and Machine De-

sign" has been received, the first since

Mr. Meyer's death. The Industrial Pub-

lication Company, 16 Thomas street. New
York, have secured all rights and will

continue it under direction of Mr. Charles

G. Peker, who was Mr. Meyer's assistant.

They announce that there will be twenty

parts in all, instead of twenty-four as

originally intended.

The Acme Machinery Company, of

Cleveland, O.. have been compelled,

through press of business, to add to their

manufacturing facilities. They have just

built two new stories to their St. Clair

street plant, and have equipped the addi-

tion with the most approved kinds of ma-
chinery for doing their work.

\\"e frequently receive questions from
correspondents as to where they can ob-

tain information about the. care and man-
agement of stationary engines. To all

these people we wish to recommend the

"Catechism of the Steam Plant," by F. F.

Hemenway. It is a masterpiece of con-

densed information and it will be found a

most useful pocket companion by every

man connected with the care of steam
engines no matter what class they may
be. It can be bought in this office for

the modest sum of 50 cents.

Those who are interested in car build-

ing should send for the interesting pamph-
let just issued by tlie Consolidated Rail-

way Electric Lighting & Equipment Com-
pany, 100 Broadway, Ne— York,

The Book of the Century

!

The Locomotive

Up=to=Date.

736 6x9 inch pages.
380 Illustrations.

Bound in fine cloth, $2.50.

Sent prepaid on receipt of price.

41,000 COPIES SOLD FIRST
YEAR.

AGENTS WANTED.
Send for Large Descriptive Cir-
cular, Terms, and names of
men in your city who have a
copy of the book.

Griffin & Winters,
Dept. R.,

171 La Salle St., CHICAGO, ILL, U.S.A.

FOREIGN REPRESENTATIVES:
England—L,ocomotive Publishing Co., Ltd., 102a, Ctiar-

iog Cross Road, London, W. C.

France—Chas. M. Muchnick, Compagnie de Fivw
Lillie, a Fives Lillie (NordJ.

Germany—W. H. Kuhl, 73 Jagerstr., Berlin W.
India—P. J. Wright, D. H, Ry., Tindharia.

New Zealand—David Hood, Woodville, Hawkes Bay.

The Twentieth

Century

Master Mechanic
Won't use solid mandrels.

Cost too much, take up too

much room and don't give

satisfaction

Nicholson

Expanding Mandrels

Take everything from I to 7
inch holes. Take up little

room—always ready and
you can buy four sets for

the cost of one of the solid

kind

Are You Using Them ?

Catalogue tells you
more about them.

W. B. Nicholson & Co.,

Wilkesbarre, Pa.
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FITZ-HUGH &C0.
..RAILWAY EQUIPMENT..

LOCOMOTIVES—ro".;,\r„^„''ir,'.;Ji'cV."'

CARS, FREIGHT, PASSENGER
AND BUSINESS.

South Side Elevated Railway EnElnes.
Brooklyn Elevated Railway En(1aes.

30 Tons. Small Drivers. Short Wheel Bise.

Excellent condition.

oDidnock Bldf., CHICAGO. _^^ _„„^
Ul Sroadwair. NEW YORK.

LOCOMOTIVES
AND

ALL OADC <%UICK
SIZES. Winf\0 DELIVERIES

F. M. HICKS, "\:^,iTci°'^:^J'-

Hard Work

And Abuse
do not affect the splendid

working qualities of our

Rotary Pneumatic Drills.

They will do the very best

work under the hardest con-

ditions, and will outwear any

other drill made. Reverse

by a turn of the throttle.

Send for Catalogue of our

Chipping, Caulking and Riveting

Hammers, Rotan,- Drills, Ram-

mers, etc.

PHILADELPHIA PNEUMATIC
TOOL CO..

I03S Ridge Ave., Philadelphia.

New York. Pittsburgli.

Franklin Institute Awards A\edal to

International Corregpondence
Schools.

Over sevciity-five years ago. in the city

of riiiladelpliia. a few men prominent in

the advancement of scientific knowledge

met and formed a society which they

named after the first great American phil-

o.-iopher. Benjamin Franklin. At its birth

this Frankhn Institute was composed of

only a few men, but men of such stand-

ing and reputation that, as the years

passed on, it grew to be the Franklin

Institute of to-day, recognized as the old-

est, most conservative and most influential

scientific body in America. Men promi-

nent in industrial and engineering devel-

opment are connected with it either as

active or honorary members. Its officers

have always been men who ranked among

the leaders in their lines of professional

iir business work. Its president, Mr.

J.ihn P. Birkenbine, is a gentleman of

broad technical education and engineer-

ing experience.

When the National Export Exposition

in Philadelphia was organized, the officers

chose the Franklin Institute as the medi-

um through which the awards should be

made. In doing this they knew that merit

only would be recognized. While the

International Correspondence Schools.

Scranton, Pa., had an exhibit at the Ex-

position it was impossible for the repre-

sentatives of the schools to show in detail

what they are accomplishing. In Decem-

ber last Mr. Birkenbine. president of the

Franklin Institute, took occasion to per-

sonally visit the schools. In his profes-

sional work Mr. Birkenbine had met

numerous young men who are students

of the schools. He found them among all

classes of men employed at large indus-

trial and engineering works, and discov-

ered that his own nephew-s were supple-

menting their previous education in this

way. and that one in particular had bene-

fited so much by his course as to win

an enviable and remunerative position un-

der the United States Government. Thus,

with a general knowledge of the work of

the schools on the part of the other offi-

cers of the Franklin Institute and a de-

tailed knowledge of the work done on the

part of President Birkenbine, the Frank-

lin Institute, on behalf of the National

Export Exposition, awarded to the Inter-

national Correspondence Schools the high-

est award, a diploma and a silver medal.

The specific reason given in the diploma

states that the diploma and medal are

awarded for a "unique, thorough and

comprehensive system of technical edu-

cation by correspondence." While such

an award couched in more general terms

from the Franklin Institute w'ould be a

prize of value the use of the words unique,

thorough and comprehensive expresses the

highest possible commendation.

effects of the fire of April 14th, which affect-

ed only the engine and electrical depart-

ments. With only a day's delay, incident

to the renewal of belts, the remainder of

the plant has been running as usual. Al-

ready a complete new equipment of im-

proved machine tools is nearly installed in

other. buildings. As the Sturtevant Com-
pany employs electric transmission for the

driving of a considerable portion of its

tools, this work of installation has been a

comparatively simple matter. Further de-

lay in shipment of engine and electrical

work is unlikely, for no patterns or draw-

ings were destroyed, and the foundry with

a large stock of castings is intact.

The B. F. Sturtevant Company, of Bos-

ton. }ilass., is rapidly recovering from the

The .\merican Locomotive Sander Com-

pany have issued a large instruction card

which they will be pleased to send to any

practical railroad man who will put it up

where it will be seen by the boys, it is

treated so it can be wiped oflf when soiled.

They call particular attention to the neces-

sity of using thoroughly dry sand and

having it screened through a 4 by 4 seive

of No. 12 wire.

CONTENTS.
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of Brakes. .. .Questions and An-
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Book Reviews 253
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Great Western Express 238

(Coiitiiiiicd on />agc 284.)
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Competent foreman of drafting room. Give
full particulars as to present employment, ex-

perience, etc. Address J. M. Birmingham,
Supt. Columbia Bicycle Factory, Hartford,
Conn.

Stock For Sale^
To first purchaser, fifty shares preferred

and twenty-five shares common stock of Chi-
cago Pneumatic Tool Co., at par value, $100
per share. Address C. H. Haeseler, 5137
Morris St., Germantown, Philadelphia.

BERRY
BROTHERS

MANUFACTUREIS
OF

RAILWAY
VARNISHES
NEWY0RK.BO5T0N
BALTIMORE.PHILA-
DELPHIA.CHICAGO
CINC1NNATI.5T.L0UIS
SAN FRAN CISCO. <^

•DETROIT*

Illinois Central Ten-Wheel 247
Lehigh Valley Consolidation 249
Midland Express 240
Ontario & Western Mogul 233
Pere Marquette "Chautauqua" 235
Philadelphia & Reading Consolida-

tion 245
Pittsburgh, for India 269
Plant Record Breaker 246
South Eastern & Chathatn 237

Lubricating Heavy Locomotives 243
Michael's Improved Pass-by Valve. . 242
Norton Grinding Machines 270

Oil House, Terminal Railway, in St.

Louis 263

Pensioning, Three Ways of 252
Personals 267
Planer, Block for 274
Planer, Spur Clamp for 274
Pooling, Favors 239
Pooling, Personal Woes of 240

Promoting by Favor 251

Questions Answered 275
Shearing Attachment 275
Shears, Scrap 234
Shop, Boyer's 236
Shops, Chicago & North Western, at

Clinton 263

Shops, Notes by Mr. Colvin 277
Shops, Railroad Notes by R. T. Shea. 274
Spider, To Detect a Loose 243
Stack Lining, Dislodged 241

Steam, Virtue of High-Pressure 252
Steel and Iron at Dangerous Tem-

peratures. Working 251

Tire Wear, Testing 273
Tools and Engines, New 269
Tractive Power 233
Trucks, Rigid vs. Swing-Center Car. 244
Valve for Richmond Compound 242
Valve Motions 272
\'al ves. Drain 243
Valves, Lubrication of 243
Wheels in the Lathe, Driving 234
Wreck, Disastrous 241

INDEX TO ADVERTISEMENTS.
PAUE

Acme Machinery Co 4-35
Aitchison(Roberl) Perforated Metal Co 17
Alexander Car Replacer Co 287
American Adelphi 6
American Balance Slide Valve Co 287
American Brake Shoe Co 287
American Loco. Sander Co 287
American School of Correspondence 13
American Steam Gauge Co 35
American Steel Foundry Co jd Cover
American Steel & Wire Co 2
Armstrong Bros. Tool Co i

Armstrong Mfg. Co 36
Audel, Theo. & Co 286

Baker, Wm. C 2S5
Baldwin Locomotive Works 22
Barnetl, G. & H. Co ad Corel
Becker-Brainard Milling Mch. Co ,9

.284
Big Four Railroad 3_
Bosloil & Albany R. R
Boston Blower Co 2S6

Brooks Locomotive Works 24
Buffalo Forge Co 4th Cover
BukerS Carr ,,
Bullock Electric Mfg. Co 25

Cimeron. A.S., Steam Pump Works 2«7
Campbell, A. S ,

Carborundum Co "
,,

Chapman Jack Co ;

Chicago Pneumatic Tool Co . Front Cc
C. H. "^ '^ " " V

The Economy

Locomotive Sander
lALL THAT ITS NAME IMPLIES)

Has been in service for eight months.
Copies of testimonials sent on appli-

cation. FREE TRIAL GIVEN.

Economy Locomotive Sander Co.,

IS S. CHARLES ST., BALTIMORE, MD.

SAVES time, saves sand, saves wear and tear on track.

NEVER fails in any kind of weather or atmosphere, or

any condition of track.

STANDARD PUBLICATIONS^

STEAM-BOILER ECONOMY.
A Treatise on the Theory and Practice of Fuel Eco-

nomy in the Operation of Steam-Boiiers. By William.
Kent. A.M.. M E. 8vo. .\iv-f-4s8 pages; 126 illustra-

tions. Cloih, $4 00.

QAS AND FUEL ANALYSIS FOR
ENGINEERS.

A Compend for those interested in the Economical
Application of Fuel. By Augustus H. Gill, S.B., Ph.D.
i2mo. Cloth, $1.25.

STEAM-BOILER PRACTICE
In its relation to Fuels and their Combustion and the

Economic Results (Jbtained with Various Methods and
Devices. By Walter B Snow, S.B., Member American
Society of Mechanical Engineers, x + 297 pages; 24
figures. 8vo. Cloth, $3.00.

THE MECHANICAL ENGINEER'S
POCKET-BOOK.

A Reference Book of Rules, Tables, Data and For-
mulae for the use of Engineers, Mechanics and Studtnts.
By William Kent, A.M., M.E. i6mo. Morocco,
xxxii + i.roo pages. $5.00.

THE CALORIFIC POWER OF
FUELS.

With a Collection of Auxiliary Tables and Tables
showing the Heat of Combustion of Fuels, Solid. Liquid
and Gaseous. By Herman Poole, F.C.S., Member of

the Society of Chemical Industry; the American Chemi-
cal Society: the American Soci'elv of Mechanical Engi-
neers; the American Institute of Mining Engineers, etc.,

etc. Second Edition, Kei'ised and Enlarged. 279 pages,
40 figures. 8vo. Cloth. $3.00.

Order through your bookseller ; or copies iviti he
forwarded fosltaid tv Ike fublislurs on receipt 0/ the
relailfrice.

: D. R.

(Continued on page 285.)

JOHN WILEY & SONS,
43 and 45 E. igth Street, - NEW YORK.
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INFALLIBLE

METAL POLISH
REGISTERED IN US.PATENT OFFICE

FOR ALL KINDS OF METAL.
Best, Cheapest and Goes Farthest.

Wanted. GEO. W. HOFFMAN, Mfgr.,

295 EAST WASHINGTON STREET, INDIANAPOLIS, IND

MIWlH t«Wi>.»'.^;JtiW»t»'.r».»'.at»t«t»tlMMt»'.:.<

PATENTS.

Patents.
GEO. P. WHITTLESEY,

IMI* TRUST BUILDING, WASHINGTON, D.C.

Terms Reasonable. Pampblet Sent.

PATENT
lovel idea or design. It

only way to control il

ake it pay. Send postal

toSTBBBINS& WbK.HT, Mc
chamicttl Experts and Attoraevs, Station G. Box 333
WaiWatton, D. C. for full information. They secure
CDod patents and protect the whole Invention.

JOHN W. HILL,

PATENTS
AND PATENT CAUSES,

t463 Monadoock Block, Chicago, 111.

(Continued from paye 284.)
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i

PIPE THREADINaANDCllTTING''
MACHINERY

It 1 ^pf^^^i ^^ Hi^^^
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lini/c -IN

I'AGE

Peterj. H. S z

Philadelphia Pneumatic Tool Co 283

Pittsburgh Locomotive Works ^

iPond Mch. Co J**)

Porter, H.K.,&Co 29

Pratt & Whitney Co '2

Pressed Steel Car Co 27

Prosser, Thos. & Son 2

.Railroad Gazette 21

Railway Magazine 21

Ramapo Iron Works >7

Rand Drill Co 33

Reeves Machine Co llh Cover

Richmond Locomotive & M achine Works 3 S

•Riter-Conley Mfg. Co 17

Ross Valve Co 41I1 Covet

Rue Mfg. Co 2d Cover

Sackmann, F. A 4lh Cover

Safety Car Heating & Lighting Cn z6

St. Louis Car Co 31

Sargent Co 3

Saunders, D., Sons 285

Schenectady Locomotive Works 30

Seamless Steel Tubts Co i

Sellers, Wm. & Co., Inc 9

Shelby Steel Tube Co 15

.Shickle, Harrison & Howard 16

Shoenberger Steel Co 2

Signal Oil Works, Ltd i

Simpson, W.M 5

Sipe, J. B.& Co •• 2S6

Smillie Coupler and Mfg. Co 285

Standard Coupler Co i

»

Standard Paint Co ro

Standard Pneumatic Tool Co 288

Standard Seamless Tube Co 31
Star Brass Co 33
Starrett, L. S 21

Stebbins & Wright 28^

Sturtevant, B. F., Co 32

Tabor Mfg. Co 32

Undemood, H. B.. & Co
United States Metal ic Packing I" 19

Van Nostrand Co. D 287
Vitrified Wheel C 4th Cover

Walworth M fg. Co 2 d Cove»
Watson-Stillman Co 4th Cover
Westinghouse Air Brake Co 18

Westinghouse Klectnc & Mfg. Co tij

WhitUesev, Geo. P 285
Wiley & Co 284
Williams' Typewriter Co n
Wood. R n. * Co 4th C«vet

AM^ Moran Flexible

^^P^ Steani=Heating

Connection, All Metal. . . .

E5PECIAIIY APPLICABLE BETWEEN

ENGINE AND TENDER.

MORAN aEXIBLE STEAM JOINT CO., Inc,

N«. 14* Third Street, Louisville, Ky.

••Hawkins' Educational Works"
(i ToU., price $11.00), on Stationary, Steaai anO

Electrical Eaginecrlng, will be sold to the pairau of

this )««nul, •n eajy monthly payments. Send lor temn.

THEO. AUDEL & CO., Publishcrg.

63 Fifth Avenue. NEW YORK CITY.

Sipe's Japan Oils

MANUFACTURED BY

JAMES B. SIPE & CO.,

400 Federal Street,

Allegheny, = Pa.

Heavy POND Lathes
ALL SIZES IN STOCK

Pond Machine Tool Co.
WORKS : PLAINRELD, N. J.

( 136 Liberty St., New York. 018 CarneEle Buildintr, Piltsbursh.
Offices : 25 Victoria St.. S. W.. London. England. Western Union Building. Chicaic".

/ OS Oliver St.. Boston. 21st and Callowhill ^ts., Philadelphia. Wells and Seneca Sis , Buffalo.

BRANCHES—Berlin and Vi Gustav Diechmann & Sohn. and Brussels, Adolphe Ja St. Petersburg, Atalanta Technical Agency
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NOW READY—

Catalogue of Books

ON Locomotives,
Steam,

Steam Engines,
Machinery,

Mechanics,
AND Mechanical

Engineering.
88 pages. Arranged by Subjects and

Authors.
Sent gratis on application.

D.VAN NOSTRANDCOMP'Y,
PUBLISHERS,

23 Murray and 27 Warren Sts , NEW YORK.

nr i 171 i~iri Best Yorkshire

1 A I LUK STAY-BOLT IRON

PISTON RODS AND AXLES.

Used by the Leading Railroads.

R. Mushet's
STEELS.

"SPECIAL"

& "TITANIC"

Tbese Goods are the Standard of Excellence

Sole Representatives In the United States

B. M. JONES & CO.
No. 81 Milk St., BOSTON.
No. 143 Liberty St., NEW YORK.

WAREHOUSE AT EAST BOSTON.

LOCOMOTIVE
CAB SEAT

ROUGH RIDING
MADE SMOOTH $2.00

lust put this seat on the
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'Little Giant" Drill No. 0.

'Little Giant" Drill No.

^-

' Little Giant" Drill No.

'Little Giant" Drill No. 3.

"Little Giant"

Piston Air Drills.

No. Drilling.

No. DRILL AND MOTOR—For boring out cylinders, extra heavy drilling,

reaming and tapping.

No. I DRILL—For drilling up to 2 !'2 inches diameter, reaming and tapping

up to 2 inches.

No. 2 DRILL—For drilling up to i\{ inches diameter, tapping up to i inch.

No. 3 DRILL—For drilling uj) to '2 inch diameter.

No. 4 DRILL—For drilling u]) to 7/g inch diameter.

No. 5 REVERSIBLE BORING MACHINE—For boring in wood of any kind up
to 3 inches diameter.

No. II REVERSIBLE FLUE ROLLING, REAMING AND TAPPING MACHINE—Flue
rolling up to 4 niches diameter, reaming and tajjping up to 2

inches diameter.

No. 12 REVERSIBLE DRILL—For flue rolling up to 2ii inches diameter, tap-

ping up to I inch diameter.

We make the only Piston Air Drills having a double-balanced piston valve, cutting;

off at fi of full stroke. Our Air Drills can be operated in a bath of oil, because the

e.xhaust does not come in contact with the working parts. They are made entirely of

steel. Use 50",, less air than any other make and they stand the racket.

Little Giant tools have met with the pleased appreciation of all good mechanics
throughout the world on account of their merits, and have become the standard for

comparison in representative railroad shops where pneumatic tools are used.

- THE

Standard Pneumatic Tool Co.,
Manufacturers of Air Drills, Hammers, Reversible Wood Boring, Flue Rolling,

Reaming and Tapping Machines, Riveters, Motor Chain Hoists, and all

kinds of Pneumatic Tools and Appliances.

'Little Giant" Drill No 5.

GENERAL OFFICES:
Marquette Building,

CHICAGO, U. S. A.

EASTERN OFFICES:
141 Broadway,

NEW YORK.
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Richmond Compound for Denver &
Rio Qrande Western.

The compound consolidation engine

here shown is one of a lot recently built

by the Richmond Locomotive Works for

the Denver & Rio Grande Western. It

is a very heavy engine, having a total

weight of 184,400 pounds, 167,450 pounds

resting on the drivers. The driving wheel

base is 16 feet 3 inches and the total

wheel base of engine and tender 52 feet 11

inches. The, high-pressure cylinder is 23^
inches diameter and the low-pressure 36

95 Liberty Street, New York, July, 1901.

The boiler, which will be seen is of the

extended wagon type, has a diameter of

74 inches at the first ring, and carries a

working pressure of 200 pounds to the

square inch. The firebox is 122 inches

long, 41 1-16 inches wide and the depth

varies from 71 to yy^/i inches. The side

sheets are 11-32 inch thick and the back

and crown are of the same thickness.

Tube sheets are J4 inch thick, staybolts

are 15-16 and l inch diameter." The tubes,

of which there are 318 in boiler, are 14

feet 27-i inches long and 2% inches diam-

No. 7

the lessons and answered the question

papers of the Schools passed successfully,

with a high percentage, while those who
had taken the courses of instruction and
done little or no work at answering them
were on the list as unsuccessful in pass-

ing.

This emphasizes the fact that you can-

not educate yourself in a thorough man-
ner by buying a text book and reading it

over as you would a magazine or story

book. You must study it carefully in all

its bearings till you understand what it

RICHMOND COMPOUND C0XS0LID.\T10N FOR RIO CR.\NDE WESTERN.

inches diameter. The stroke is 30 incnes.

The steam ports are in the hign-pressure

side i!.4x23 inches, the low-pressure jide

zYi X 26 inches. The exhaust ports are 3

X 23 and 3 X 26 inches. The slide valves

are double-ported, the high-pressure valve

having a travel of 5'/2 inches and the low-

pressure a travel of 6 inches. The high-

pressure has I inch outside lap, and low-

pressure Ji inch outside lap. The high-

pressure valve has Y^ inch inside lap and
the low-pressure ^ inch clearance.

The driving wheels are 56 inches diam-
eter, the centers being cast steel. The
axle boxes are also of cast steel. The
driving wheel journals are 9 x 12 inches.

eter. The tubes supply 2,667 square feet

of heating surface, the firebox 206 square

feet, making a total of 2,873 square feet

;

the grate area is 34.7 square feet. The
tender carries 5,000 gallons of water and
10 tons of coal.

The Men Who Pass Examinations.
At the last general examination for

promotion on the Chicago & North West-
ern Railway in May it was noticed that a

very large percentage of the firemen com-
ing before the Board of Examiners was
students in the International Correspon-

dence Schools. The records show that

every one cf the students who had studied

teaches and how the operations mentioned

are conducted, and then put your idea of

the information on paper, to be sure that

you have it right in your mind as well as

to impress it there, or explain it to some-

one else who does thoroughly understand

it, as in a recitation.

You cannot buy an education as you
buy 10 pounds of sugar at the grocery,

take it home and eat it up and know that

you have your money's worth. An edu-

cation is gained by persistent hard work
and correct methods of study.

Good text books should be used, or else

it will be a sure case of the blind leading

tlie blind.
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To do good work you need good tools,

and good text books are good tools in the

digging out of the knowledge that goes to

make an education. But if a set of good

tools is only used to look at and admire

for the work they might do in service, in-

stead of putting them into hard service at

once, the work done will never profit that

workman much.

The Presidential Trip to California.

BV .\NGrS ;iNCL.-\IR.

When I heard that my genial, big-heart-

ed friend and neighbor. Mr. Chas. A.

Moore, of Manning. Maxwell & Moore,

Liberty street. New York, was going to be

one of the President's party on the visit

to the Pacific coast. I wished to do a lit-

tle newspaper enterprise with him and

asked him to write me notes regarding

the railway phases of the journey. He
good-naturedly promised to do so, and I

waited patiently for the notes to come,

but when they did not arrive after the

party reached San Francisco. I wrote to

Mr. Moore, saying that perhaps he made
the promise in a joke, but he must remem-

ber the proverbial density of a Scotchman

in seeing through a joke, and therefore

that I wanted him to keep to the letter

and spirit of his promise. Mr. Moore had

been so busy throughout the trip that he

did not take any notes of what was going

on and so in his dilemma, he consulted

with the Southern Pacific Company's
management and the}' supplied him with

the data from which the following de-

scription of the trip was written. Mr.

Charles M. Hays, president of the com-
pany and one of the best railroad men in

the country, displayed warm interest in

having Mr. Moore supplied with all the

particulars required. Among the data

sent was a full set of special time tables

on which the train was run.

The special time tables referred to show
that the Presidential party entered the

Southern Pacific Company's lines at 6

P. M. on May 2d. The start was over the

wide Mississippi on one of the company's
palatial boats to Algiers, the rail terminus.

where the magnificent train of eight cars

was waiting. The start was made at 6.25

P. M. and the party was soon speeding

away past elevators with a fringe of ship-

ping on the river which is soon out of

sight and the train passes through thick-

ets of cypress trees festooned with the

Spanish moss, so familiar to the readers

of "Evangeline" but seen by compara-
tively few of them. The cypress swamps
passed, we are in Acadia, the home of the

happy and the land of sugar plantations.

Some members of the Presidential party

were too well read on American history

to need being told that this region has
most interesting historical associations.

Of much greater interest to the denizens

of the district is the fact that the land is

wonderfully fertile and is loaded with all

kinds of products that grow in semi-trop-

ical regions.

Before the party reaches the more pic-

turesque part of Louisiana darkness has

fallen and the party misses the sight of

many quaint plantation mansions, dwell-

ings of the best old types where artistic

homes are the abode of culture, luxury

and refinement.

Surrounding the homes are many park-

like stretches with live oaks mantled with

Spanish moss studding the landscapes and

all other forms of vegetation that make
nature's face a thing of beauty as adjuncts

to the stately oaks. These charming
scenes are marked by deep rivers, bayous

and lakes, and in some places there are

wide bays formed by some of the rivers.

At one place we pass Fort Star, a relic

of the Civil War and restored a few years

ago by the Southern Pacific Company.

South with their mantles of moss always

swaying in the wind.

Texas is the greatest State in the Union
in one respect, that is its size. It has been

cursed by politicians who made persecu-

tion of railroad interests their wind capi-

tal, but the discovery of lavishly flowing

oil wells is likely to change all this. Hous-
ton, the first resting place. 362 miles from
New Orleans, was reached in the morning
of May 3d. Nearly all the members of

the party were very much taken with

Houston, which enjoys natural advantages

that will eventually make it one of the

greatest cities in the Southwest.

It is not my intention to reproduce the

time schedule of the trip, but rather to

tell as far as I know and as far as mem-
bers of the party have informed me about

i Wilson, Sec'y of Agiicultural. John Hay, Sec'y o( State Eihan Allen Hitchcock. Sec'y of Interior.

Charles Emory Smith, Postmaster General. George W. Melville. Rear Admiral U. S. N.
Eugene Maxwell Moore, Charles A. Moore.

Lafayette, 144 miles from Algiers, is

reached at 11. 10 P. M., the run having

taken 45^2 hours, the running speed having

been 24 miles per hour. Throughout the

whole trip the speed was about an average

of 30 miles an hour.

In the run from Lafayette to Houston.

Tex., a distance of 218 miles, an average

speed of 24 miles an hour was maintained.

During the first part of the night the party

did not lose much sight-seeing, for the

Southern Pacific runs for about 200 miles

through magnificent forest land, where

the most attractive things to be seen are

fine trees and the evidences of industry

presented by sawmills and lumber camps.

About daybreak the party was in Texas,

but an early riser could not discover much
novelty in the passing scenes. They close-

ly resemble prairie scenes that are com-
mon to most Western and Northwestern

States, except on the margins of bayous

and streams where among blue-green

masses of trees are to be noted live oaks,

cypress, gum and other products of the

the attraction of the wayside. In some
parts the scenic attractions were such as

could seldom be paralleled in the United'.

States, but the train passed through great

stretches of country where an interesting

book was much more attractive than the-

scenery outside.

In one respect attractions were revealed'

that I am not aware are possessed by any

other railway in the United States. Those

who have traveled abroad know that many
of the most interesting scenes turn, not

upon the beauty of the place, but upon

something that happened there. Human
achievements put life into a scene that nO'

natural attractions could impart. But for-

Scott's "Lady of the Lake" Loch Katrine

would be regarded by a rare traveler as a

pretty sheet of water and but for the genius

of the same author the Rob Roy country

would be looked upon as a land of barren:

rocks, .softened by the blooming purple

heather. Nearly all the famous places-

in Europe that travelers^ look upon withs

awe would be looked, upon, as pathless-
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wilds but for the fact llial hisinry ami

tradition have invested them with llu- su-

preme interest of spots where great hinnaii

deeds have been performed lt where hero-

ic suffering has been endured.

The whole of the Sunset Route from

New Orleans to San Francisco is marked

by places where acts of peace and war

liave indelibly stamped their inlluence

i:pon the history of the country. \Vc have

already alluded to .Acadia, where the lazy,

lappy natives are being pushed either into

work or into e.xile by a more inexorable

influence than the power of the Governor

General who had them deported from

Nova Scotia in 1755. The region is a

land of romance, and there are incite-

ments to similar sentiments all through

the route until we reach the end of the

jcmrney.

every one was killed. • Thermopylae had

its messenger of defeat ; Alamo had none.

From San .Antonio there is a run of

170 miles to Del Rio, which the party

reached about 6 P. M. A speed of about

30 miles an hour had been maintained all

day, which gave the travelers the oppor-

tunity to watch the antics of the prairie

dogs, the herds of cattle and the gambols

of the festive cowboy. Towards Del Rio

the prairie appearance of the country be-

comes broken and the spurs of the Rocky
Mciuntains make a rough route for a rail-

road. To the left there is at a long dis-

tance a low blue mist, which is mountains

in Mexico, which are seen more clearly as

the party advances. There are some

famous springs at Del Rio, but the party

did not stop to examine thein. As soon

as a fresh engine was attached to the train

ieorge B. Lorteiyou, Private >ec'v 10 lh» President.

Dignon, Lowell, Mass. Mrs. Charles A. Moore. M
Mrs. Dr. Rixey, U. S. N. Mrs. Corlelyou. Mr

San Antonio, Te.xas, where they ar-

rived in due time, is the first place of ab-

sorbing antiquarian interest which we
meet, and near here some of the most

heroic events happened that ended in mak-
ing Texas a State of the Union.

This is a town of missions and of re-

ligious institutions—institutions that were

planted over all their possessions by the

Spaniards. The mission of San Francisco

lie la Espada in 'this place is the last of a

chain conveying religious influence that

e.xtended southward. Here is an oUl

church called the Alamo, where events

happened that will always Call for admir-

ation of men who display unvanquished

valor, men who achieve and endure, and

when defeat comes of overwhelming num-
bers, fall with cheerful resignation, their

faces to the foe.

When the Te.xans were fighting for

their independence. 181 citizens were im-

prisoned in this church by Santa .Anna,

the Mexican General, and they fought till

it started, and before darkness fell the

travelers were able to see part of the wild

scenery which the railroad traverses be-

tween Del Rio and EI Paso; but it was

past midnight when the train passed

through Le Sano Pass of the Santa del

Muerto mountains, one of the most beauti-

ful parts of the journey. The district be-

tween Del Rio and El Paso was the scene

of many tragedies during the period be-

tween the reign of force and the reign of

law. some of them being of absorbing in-

terest.

When daylight overtook the train on

May 5th, it was in the neighborhood of

Lobo and passing through quite a moun-

tainous country that was once the fast-

nesses of the most savage Indians on the

American continent. When most of the

party were dressing, Great Horse Shoe

curve was traversed. On the wild sweep

of "broken and mountain-hemmed plain

this curve forms a loop and within one

mile describes almost a complete circle,

the grade being i per cent.

As the train descends from the higher

altitudes fruit trees and vineyards begin

to appear, most of the owners being

Pueblo Indians, who, so far as length of

ancestry is concerned, are the aristocracy

of this continent.

El Paso (the pass )is on the east bank

of the Rio Grande river, which forms the

border between the United States and

Mexico. Across the river is Juarez, a

purely ^lexican town, which makes a

strong contrast to the modern, well-built

town. El Paso.

The party rested at El Paso for twenty-

seven hours, and most of them went sight-

seeing. Soon after noon on May 6th the

train was running over the International

Bridge, which barely escapes touching

Mexican ground, and speeding away
through the sandy plains of New Mexico,

with its bareness relieved only by cacti of

every size and variety, spear-grass, mes-

quite sage brush and other plants that live

nn one drink of water a year. This is the

paradise of jack rabbits, and they taste

like stewed sage. There are, however,

many garden spots on the State, and irri-

gation will eventually convert every desert

place into a fertile region where every

kind of produce known to the semi-

tropical world will grow in amazing lux-

uriance. The mineral and lumber re-

sources of the State are wonderfully rich.

One of the most curious things encoun-

tered in the trip through New Mexico and

-Arizona arc the mirages. The traveler

looks out and sees what he imagines to be

;i beautiful lake, and it is only a vision

made out of the misty air.

The schedule of this run is from El

Paso to Yuma, Arizona ; but there are

quite a number of stops made, the prin-

cipal ones being at Deming, Tucson and

Maricopa. Here the train stopped about

seventeen hours for the purpose of giving

the party the benefit of the bracing moun-
tain air to fortify them for the most ener-

vating part of the journey that lay beyond,

besides giving the party the opportunity

to make a side trip up the Maricopa &
Phoenix Railway to Phoenix, the capital

of Arizona. The principal attraction

there seemed to be a famous gold mine,

into which most of the party descended.

Two pictures shown give an idea of how
the part.v looked as they were preparing

to descend into the bowels of the earth.

.\ftcr returning to Maricopa to resume

the schedule, a run of about six hours

through the silent night took the train to

Yuma, the capital of the State, which is

noted for its heat. 118 degrees Fahr. in

the shade having been recorded. There is

a tradition that a soldier who had long

been stationed at Y'uma went to his re-

ward in the low-er regions, and sent back

to the .Arizona capital for his blankets.

The party did not linger to test the

teinperature of Yuma. Twenty minutes

were spent changing engines and exam-
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ining the train, and it was again cooling

the passengers with the fanning that speed

through space produces. Had it been day-

light, the party would have seen the mys-

terious Colorado river, which has cut its

way through a great mountain gorge to

discharge into the Pacific ocean waters

that formerly flowed into the Atlantic.

After crossing the fine steel bridge close

to Yuma station the train is in California.

The first glimpse of California is a little

disappointing to those who are looking

for orange blossoms and the land of eter-

nal flowers. The flowery State is bor-

dered by a strip of desolation where burnt

scorio covers the earth and supplies no

tures from every curve made by the rail-

road twisting its way upwards over the

mountain range. The western mountain

sides are much more fertile than the east-

ern sides and much finer scenic effects are

produced by the varied hues of green pre-

sented by vegetation.

There was not time for much analysis

when the great attraction to the Eastern

resident appeared in the shape of orange

groves laden with their golden fruit. The

train was dropping into the Santa Ana
Valley and soon it stopped at Redlands.

which is called one of three jewels of this

valley, the others being Riverside and

San Bernardino.

traordinary wayside. About noon on May
8th, Redlands is left behind and no stop is

made till Los Angeles is reached at 2.30.

There we are 2,000 miles -from New Or-

leans. In the run from Redlands the train

has passed through the famous San Ga-

briel Valley. There is an old mansion

here near to which General Kearney de-

feated the Mexican forces.

It is a formidable task to' write about

the wonders of Los Angeles. In little

more than twenty years this place has

risen from a village to a city of 100,000

inhabitants. Fruit gardens supplied the

riches, but now orange groves and oil-

well derricks are found mixed up, incon-

CACTUS NEAR TUSCON. ullEtK NE.\R SAMT.\ CRUZ.

food for vegetation. Two hours out of

Yuma, beginning at Flowing Wells, the

train traverses for 60 miles the bed of a

dried-up sea, and descends 260 feet below

sea level. From the ancient sea bottom

the track trends upwards till it reaches

the crossing of the San Bernardino

Range, 2,592 feet above sea level. When
that summit is passed the train drops

down rapidly into the realms of the orange

grove that is surrounded with orchards

rich in almost every kind of fruit culti-

vated for mankind.

It was good daylight when the train

emerged from the ruins of the ancient

sea, and the party could watch the ro-

mantic scenes that presented new pic-

The party stopped at Redlands for three

hours to enjoy sight-seeing amidst the

luxuries of nature, which are rich beyond

conception throughout the whole of South-

western California. The beginning of

orange growing in the neighborhood of

Redlands was in 1887, yet now there are

four thousand acres of orange orchards.

The town itself deserves some attention

for in eight years it has developed from

nothing to a town of paved streets with

all the conveniences and attractions of ma-

ture cities. An enthusiastic member of

the party declared that "Redlands was the

most extraordinary place that we saw."

But we cannot dwell on the beauties

and attractions of everv town on this c.x-

gruous neighbors, each sharing divided

devotion from money makers. Los Ange-

les is one of the most handsome towns in

I lie LTnited States and the luxuriant

growths of flowers beautify homes, gar-

dens and parks beyond anything we have

ever seen even in tropical countries.

The party remained a day and a half

in Los Angeles and then proceeded by the

shore route to San Francisco. The first

stop was at San Barbara, where they re-

mained three hours. This is an attractive

health and bathing resort and is notice-

able to the writer as the place where Dr.

Williams, of the Baldwin Locomotive

Works, spent the winters during the last

few years of his life, and where he finally
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MT. SHASTA FROM M CLOUD.

passed away. A famous sight near here

is a massive grape-vine which annually

yields 8,000 pounds of fruit.

To attempt to keep with the party and

outline what was seen would make a big

guide book. Among the places of note

passed through are San Luis Obispo with

its celebrated Ramona Hotel, Santa Cruz,

near which is the famous big tree grove

and a variety of other places of less note.

The party had been led through the most

picturesque portions of California. The
train arrived at San Francisco at 4.30 P.

M. on May 13th.

The whole long journey was made with-

out the least mishap and all meinbers of

the party had many words of praise for the

perfection of arrangements and for the

efficiency of the train crews. Mr. J.

Kruttschnitt, fourth vice-president and

general manager, accompanied the party

from New Orleans to San Francisco, and

his familiarity with the great railroad

property added much interest and pleasure

to the travelers. The President's special

was run on special time cards which were

intended to form part and parcel of the

regular time, cards, placing the Presi-

dent's train above all passenger and limit-

ed trains by giving it absolute right of

track and requiring all other trains of

every description to clear its time by thir-

ty minutes. The management of the road

considered this method entirely safe and

more in line with the best modern railroad

practice than the scheme of running a

pilot locomotive ahead of the train.

To provide against break-downs, they

arranged on each division so that, while

the President's train was passing over it.

locomotives under steam and ready for

the road should be available at every divi-

sion point and freight terminal. This

meant, roughly, every 125 or 150 miles.

Fortunately they had no occasion to use

the emergency power.

They did not spike every switch on the

road, but they did arrange that, within

thirty minutes of the passage of the Pres-

iden.t's train, every switch should be ex-

amined, requiring agents to do this at

points where there were agents and re-

quiring the section men to do it at all

other points.

No particularly fast time was undertaken,

though, at some points on the line when

the train was delayed through the an.xiety

of crowds to get a few words from the

President, they were obliged to run pretty

lively, frequently touching 60 to 65 miles

an hoi'ir.

The train was an unusually heavy one.

One of the officials writing to Mr. Moore

says : "I do not know in all my experi-

ence that I have ever known of a train

I' I be as deceptive as this one was. There

\ tre eight heavy cars, as you know—i. e.,

< ne baggage, one composite car with gen-

tU men's club room, barber shop, etc., a

(lining car. the President's private car.

;.iid three first-class sleepers ; all excessive-

ly heavy modern cars on six-wheel trucks.

".As of interest to the railroad world,

I give you some data of the power that

handled this train. You sa\v the engines

in many cases yourself and, where you

(lid not see them, you had a worthy repre-

sentative in Master Eugene Moore, who
ran a number of the locomotives himself,

at least he says he did.

"Between New Orleans and Houston

(he train was handled by one of our 20 x

24-inch eight-wheel locomotives, of the

following dimensions: Dimensions of

cylinders, 20 -x 24 inches ; boiler pressure,

190 pounds; diameter of drivers, 75 inches;

weight on drivers. 88.800 pounds ; total

weight, excluding tender, 134,300 pounds.

"Between Houston and San Antonio,

the train was handled by the Houston &
Texas Central and International & Great

Northern.

"From San Antonio to Yuma, where

we have long continuous i per cent,

grades, the train was handled by two of

cur 20 X 26-inch ten-wheel passenger en-

gines, of the following dimensions : Di-

mensions of cylinders. 20 x 26 inches ; boil-

er pressure, 180 pounds; diameter of driv-

ers, 63 inches; weight on drivers. 112,050

pounds ; total weight, excluding tender,

142.350 pounds.

JIIUKCil OF IjCMiAH'TE, JU.\REZ, .MEX.
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"From Yuma to Los Angeles, the train

was handled by one of our 20 x 28-inch

passenger locomotives, with a helper up

the San Gorgonio pass, which is an almost

continuous 2 per cent, grade, surmounting

a total elevation of 2.852 feet from a de-

pression 260 feet below sea level to an

elevation 2.592 feet above sea level. This

locomotive has the following dimension- :

Dimensions of cylinders. 20 x 28 inchc- :

boiler pressure. 200 pounds: diameter d
drivers, 69 inches; weight on drivers. 130.-

000 pounds; total weight, excluding ten-

der, 166,000 pounds.

"From Los Angeles to San Francisco

the train was again handled by our stand-

ard 20 X 24-inch eight-wheelers of the

same character as handled the train be-

tween New Orleans and Houston. Most

of the distance a single engine handled

the train, being assisted on grades by an-

other engine of the same class."

Most of the gentlemen in the party ex-

pressed admiration of the splendid prop-

erty which is a noble monument to the

genius and enterprise of the late Collis

P. Huntington. The roadbed and track

are excellent throughout, stone ballast be-

ing used which spares travelers the an-

noyance of dust. For nearly 200 miles

through the most arid part of the route,

the roadbed has been sprinkled with crude

petroleum. The rolling stock is excellent

and compares favorably with anything to

be found in the world. In short, track,

bridges, buildings and rolling stock are

first-cass and cared for bv first-class

MT. SH.\ST.\ FROM C.\MP M CLOUD.

New bridges and more uniform grading

seem to be the order of the day on both

the Erie and the Lackawanna. The punctu-

ality of both roads with through trains

was also noted on a recent trip.

Another New Flue Cutter.

Mr. R. J. O'Niel. foreman boilermaker

at the Lafayette shop of the Monon route,

has a new flue cutter at work cutting out

flues in boilers.

This device has two cutting wheels,

which are fastened in the cutter head op-

posite one another, so that the thrust of

one cutting wheel when at work is taken

by the other wheel, instead of by the cut-

ter head rubbing against the inside of the

flue, which is intended to save the power

wasted in the friction of the head and cut

the flues quicker.

A taper plug, similar to the one used

with the expanding roller device u-ed for

] lling out flues, is fed forward li\ a >crew

' ' ' —^ ^ f

*.--^ 2Jfc«^ ^"i^"il

at the same time the cutter head is re-

volved, and pushes out the cutters by ex-

panding the two parts of the head carry-

ing the separate cutting wheels.

The nut through which this screw feeds

is made in two parts, like the one in the

.-crew feed mechanism of a lathe. After

the flue is cut through this nut is opened,

so the screw and taper plug can be pulled

back, closing the cutters together so that

the tool can be withdrawn from the flue

and inserted in the next one. A pneu-

matic engine is attached to the tool to

drive it.

Mr. O'Niel has his device patented. He
also has a flue welder similar to the one

sh wn in the May issue of R.\ilw.\y and

Loco.MOTivE Engineering, except that the

head and rollers revolve around the man-

drel, which is stationary, and the driving

pulley is connected to the head direct.

witliout a shaft, which makes it very com-

pact and cheaper to build.

Consul Hughes, of Coburg. May i.

IQOI. -ays that a preparatory school for

railroad employes in the Bavarian State

Railroad service is being established at

Munic''. Attendance at this school for

at least one term will be obligatory on all

who wish to engage in railroad work. For

those candidates who have successfully

passed the one-year army volunteer exam-

ination, and who wish to compete for the

Iiigher executive and mechanical branches

in the railroad service, two months' prac-

tical experience in railroading will be al-

lowed before taking the course in the

school, in order that they may be better

able to understand the theoretical teach-

ing which they will afterwards receive.

The candidates are to be allowed partial

pay for the time they are attending the

school; this also includes the telegraphic

ciiurse.



July, 1901. RAILWAY AXD LOCONrOTIVE EXGIXEERIXG

General Correspondence.
A Chapter on Crown Bolts.

Any discussion on the relative merits of

the various well-known forms of crown
bolts in general use, or their cost of ap-

plication and manner of construction, will

be interesting in proportion to incrustat-

ing or other deleterious substances found

in the water used on certain roads or divi-

sions of the same road, which affect the

life of the bolt. In certain localities the

crown bolts are put in by the builders, and
the owners never have occasion to exam-
ine or renew them during the life of the

boiler. Unfortunateh', thi> state of affairs

is far from being universal.

When we have had more than our share

of trouble with this particular destroyer

of our equanimity and are looking up an

antidote, we find that there are about as

many forms of bolts and compounds for

purifying the water as there arc patent

medicines for any of the common ail-

ments of the human system, and our

thinker is s;t in motion and we wonder
why more than one form of bolt is needed

for all the engines in the world, why
someone has not discovered the cheapest

and best and why everyone has not adopt-

ed it.

It would seem that the best is none too

good, as the first cost is of little conse-

quence ill comparison to the cost of re-

newal, failure and use of engine. To
illustrate more clearly a few of the many
forms of bolts, we have etched them to

show the grain of the iron, size, etc.

Nos. I and 2 are the same make. No.

2 shows the usual fracture common to

this style of bolt. The principal objec-

tions are : First, instead of upsetting the

bolt, the head is folded back over the

body, due to form of die and to too short

a compression for thickness of head. The
second objection is that the poor head

.^

head, which is worked first, is welded, but

it works the collar down over the colder

metal, which does not weld, and is liable

to break as shown in the cut.

Fig. 5 is a bolt which is cheap in con-

struction, and gives good results in ser-

vice, and requires no machining the taper

fit, does the most of the holding, and the

grain conforms to the shape of the head,

so that it will stand caulking. If there is

any objection to this bolt, it would be that

the head is a little larger than necessary.

Fig. 6 is the finished bolt made from

r—<S

Tfit
ETCHINGS SHOWIXG GRAIX IN ST.WBOLTS.

does all the holding, instead of having a

taper fit in the crown sheet. The first

cost of the bolt is not great, but the ex-

pense of frequent renewal is enormous.

Fig. 3 is a common form, rather expen-

sive in making, and fails to give satisfac-

tion in service, for two reasons : First, the

head is too large and the lower part or

square burns off and starts the bolt to

leak; second, the head is too thick to

caulk, and although the upsetting is first

class, the fibers have been cut in two in

machining, and fracture follows the grain

the same as Fig. 2.

Fig. 4 is a view of Fig. 6 in the rough,

and is inade by welding a collar on to a

bolt. The manner of construction in this

case is such that the upper part of the

Fig. 4. The taper fit in the sheet is its

only redeeming feature. The first cost is

too much, both in blacksmith and machine

shop ; the head is cross grain and would

not stand caulking, and is liable to break

just inside of sheet, as it will be noticed

that the bod}' of the bolt is consider-

ably reduced below head, ;nd the collar

is not properly welded.

Fig. 7 will hardly require any explana-

tion, as it has no good features of any

kind.

Fig. 8 is the ordinary rivet, and prob-

ably has more friends than the bolts. The
first cost is greater than any form of bolt,

and usually gives good satisfaction, but it

is hard to replace when occasion requires

in service.
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Fig. 10 is a common form and a very

good bolt of the patch-bolt order, easy of

application, correct in construction, and

will stand caulking; requires no machin-

ing. A single taper like Fig. 5 would

probably be as good or better.

Fig. 9 shows a patch bolt cut out of the

solid. It looks just as good as Fig. 11 be-

fore etching, but it does not give satis-

faction in service, because the caulking

tool or even the natural strain is likely

to chip off portions or all of the head.

Another form not illustrated is the bolt

that taps through the sheet with a nut in-

side; the nuts usually last about six

months in service, then the end of the

bolt burns off and they are riveted up.

Why not rivet them first and save the

nuts to put on tender trucks?

Etching tells many stories and explains

numerous mysterious fractures in bolts.

rods, frames, etc. Why is not more of it

done?

Fig. 12 shows the usual application of

the four common bolts. At the right of

these is shown four others, which, if pos-

sible or practicable, would make the ap-

plication or renewal of crown bolts a

simple matter in doing repair work. The

idea is taken from the brass nuts in the

spider which are used to prevent twisting

off of follower bolts. In his case there

would be a square brass piece set into the

crown bar and slightly riveted on the ends

to hold it in alignment. Possibly this

form was used on the Gilderfluke engine

;

if not, they are not patented.

D. P. Kellogg.

Oakland, Cal.

been estimated that 7,000 miles of railroad

would not suffice for the needs of the

country.

In March of this year an additional 17

miles of government railw'ay was opened

to the public, this being the first govern-

ment line in Kiusiu. The government rail-

ways are under the direct supervision of

the Railway Works Bureau and the Hok-

kaido Railway Office, while the private

railways are controlled by various com-

panies under regulations prescribed by the

government. There are 103 of these com-

panies, of which 43 have roads open for

traffic. 15 have not entered on practical

operations, and 45 have provisional char-

ters only.

The Japanese have taken kindly to the

railway, and crowds of people enter and

alight from every train coming into the

principal stations. The strong feeling of

caste which prevails makes it necessary

to furnish first, second and third class cars

on every train, and the first-class cars are

usually subdivided into compartments,

Railroad Sterekeeping.

It has frequently occurred to me, while

perusing the sheets of your valuable pa-

per, that nearly every phase of the rail-

road world receives some direct attention,

with the exception of the storehouse, and

I have wondered whether it would not be

of interest to insert a line or two under

the heading of railroad storekeeping. It

strikes me that it would be of considerable

moment to the class of men particularly

interested in your journal, namely super-

intendents of motive power, master me-

chanics, and so on.

The question of purchase, care and use

of material should be very essential feat-

ures in connection with an economical

conducting of transportation ; yet this par-

ticular part of the business appears to be

lost sight of through the clamor in other

directions. I have come in contact with a

large number of men, "railway store-

keepers," who, while they are but a unit

and receive but little outward considera-

tion, are nevertheless in a position to ma-

Railroads in Japan.

In Japanese imports of machinery and

locomotive and other engines, the United

States is surpassed only by Great Britain,

which continues to receive more than half

the money sent out of Japan for these

manufactures, while the United States re-

ceived a little more than one-fourth in

1900 and a little less than that proportion

in 1899. The whole amount paid by Japan

for this class of manufactures in 1900 was

$5,674,546, about one-fifth being for loco-

motive engines.

The railways of Japan are of two

classes: Government lines, which, at the

close of 1899. amounted to 832^4 miles;

and private railways, which at the same

date included 2,806 miles. The latter are

operated under government charters,

which may be permanent or provisional.

During 1899 permanent charters were

granted for 1765^ miles and provisional

charters for 261I/2 miles, showing a de-

crease in activity of construction of over

66 per cent., as compared with 1898. This

falling oflt in building operations is prob-

ably due to the depression prevailing in

trade and financial circles, and it is likely

that new enterprises will be projected with

the easing of the money market. It has

an 4 Loeomati^t En^ni

FIG. 12. CROWN BOLTS.

making possible a degree of privacy un-

known to the ordinary traveler in Amer-

ica ; but even the first-class cars are less

luxurious in their furnishings than the

common cars on most of the poorer roads

in the United States. Sleeping cars have

been introduced during the past year on

the government line between Tokyo and

Kobe, and are eagerly patronized and prof-

itable. The charge for a berth is 4 yen

($2), in addition to a first-class ticket.

Dining cars are being constructed.

A Japanese expert, Mr. Kyoichi Mura-

kami, who has lately traveled in the lead-

ing countries of the world to study their

railroad construction and management, is

reported to have said that the United

States surpassed all other countries in the

equipment of its roads in every respect,

but he objected to American locomotives

because of their greater consumption of

coal. America furnishes more than two-

thirds of the rails used in Japan, having

surpassed in low prices and promptness

of delivery both England and Germany,

which formerly held this trade.

E. C. Bellows,

Yokohama. Consul-General.

terially prevent petty leaks, which, through

the ordinary course, would hardly meet

the attention of a higher official whose

duties occupy his time in other directions.

When we look back ten or twelve years,

it strikes one that the progress or modern-

ization of the system of handling supplies

on our various roads, the inauguration of

store departments, is perceptible and pro-

portionately equal to the strides made in

electricity; and judging from the fact that

many of our larger systems are encourag-

ing the store department, it makes us feel

that it is a feature that has come to stay.

To fill the quota rightly applicable, it

appears that an opportunity for those di-

rectly interested to set forth their ideas,

with a view of bettering the conditions,

should be afforded, and it has been my ex-

perience that the more we know about the

business the better able we are to meet the

requirements. We find in many of our

storehouses of to-day primitive methods

in the way of handling material. Labor-

saving devices have not been applied pro-

portionately in this direction as in others.

For instance, we find in nearly every

locality that the space allow-ed for the sup-
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ply department is very limited, probably

due to the extremely high value of the

property. This makes it necessary for the

man in the storeroom to be alive to the

situation, with a view of curtailing space

in storing his stock, at the same time hav-

ing it easily accessible, and in such con-

dition that he can readily determine the

amount on hand, and must also have his

accounting in such condition that he can

govern the supply.

It is a fact that the store department is

peculiar in itself. For instance, a line of

road where the storekeeper has charge of

the locomotive and car departments, train

and station, roadway and track and the

building material, the space as to storage

and knowledge of supply and demand ex-

tend equally to each, and a good store-

keeper must be as well posted regarding

the parts of a locomotive as the assem-

bling of material required for a truss

bridge. He must be in a position to read-

ily meet the demand of the superintendent,

rcadmaster, the engineer of roadway and

track, the superintendent of bridge sup-

plies, the master mechanic and the master

car builder, and I feel that if an oppor-

tunity of interchange of ideas were afford-

ed the store-department men. the result

would be very beneficial.

Storekeeper.

Engineer's Torch.

I enclose herewith sketch of an engi-

neer's torch used on the Fitchburg Rail-

road—nov/ a branch of the Boston &
Maine system—which for popularity

among enginemen eclipses any torch that

has come to my notice.

I have known the time-honored brass

tubular torch, together with the patented

cast-iron, the cone-shaped and the various

other tin-can types, all cast aside for one

of these. They can be made of good

material at a cost of 25 cents each.

J. H. Maysilles.

Providence, R. I.

ing the grates, throwing in large quanti-

ties of coal, the steam is raised sufficiently

to get up the hill, but most of the heavy

bank of fire still remains, and must be

cleaned, or a lack of steam is experienced

for the balance of the trip.

This is because of the low temperature

of the firebox when the engine was stand-

ing with the door open and the dampers

closed. Then in starting for the grade,

when the greatest heat was needed, there

is the escaping heated gases and the in-

rush of cold air to cool the firebox each

time the door is opened, and it requires

seme time for the heavy scoopfuls of coal

to ignite. Under such conditions of hand-

firing, it is a ?afe 'estimate that fully 45

per cent, of the fuel is wasted, in the por-

tions which will not ignite, and are either

forced through the flues to the smoke-

arch or left to choke the grates, or shaken

into the ash-pan.

The work I have witnessed of the Kin-

caid locomotive stoker shows that while

it effects a great saving of fuel at all times,

under such conditions as the above is

The Banking of Locomotive Fires.

It must be admitted by railroad men that

a considerable quantity of coal is wasted

by the banking of fires, and while this is

more frequent with new or careless fire-

men, or when an inferior quality of coal

is used, it is often the experience of the

most skillful and experienced, with the

better grades of coal.

There are times when it is expected the

train will start for a heavy grade, and the

fireman has everj-thing in readiness be-

fore finding they must wait for an hour

or more, and to prevent blowing off, the

dampers are closed and the furnace door

opened. When the start is finally made,

a heavy layer of dead fuel (which the low

heat of the firebox will not ignite) is found

to clog the grates, impair draft, and a

few turns of the drivers will cause the

pointer of the gage to fall back. By shak-

A GOOD TORCH.

where it proves its efficiency best. As has

been mentioned in previous issues of Rail-

way AND Locomotive Engineering, the

door is not opened, and when the engine

has been standing for some time, and the

fire is partially dead, the proper way to

get the best results from the stoker is to feed

the coal very light, just a sprinkling, and

this, with the higher degree of heat which

is generated and maintained in the firebox,

ignites the dead portions while the engine

is running for the hill, and when the speed

reduces and the lever is dropped a few

notches in the quadrant, there is a level

and thin bed of live coals and the strokes

of the stoker can be increased, and the top

of the hill is reached with as clean a fire

as could be desired. This is a point I have

seen demonstrated to my satisfaction, and

is certainly a feature of the machine which

will endear it to engineers and firemen,

and will effect greater economy in the

operation of locomotives.

Ciiiciiniati, O. J. R. Luckey.

Tire Wear.
In the May number Mr. J. W. Chamber-

lain expresses doubt as to the possibility

of tire wear being influenced in any meas-

ure by steam action on engines run at

short cut-off and asks for more light on

the subject.

The question of tire wear seems to be

regarded as a perplexing one, and no

doubt there are exceptional cases where

abnormal wear at some unusual part of

tire is difficult to account for, but the wear

that is shown in more than 90 per cent,

of our modern locomotives is easily ac-

counted for.

It would be rank egotism to claim that

it remained for this generation to learn the

causes of tire wear, or that tires wore un-

evenly at all. Fairer to say that it re-

mained for this generation to bring about

conditions in locomotive construction and

railway practice conducive to the uneven

M'ear of tire.

It is safe to say that the tires on the first

locomotive ever run wore somewhat out

of round. That with increase of hauling

capacity this uneven wear became more

pronounced imtil to-day, when we have

rpparently attained the highest possible

degree of perfection in locomotive build-

ing, we find it has developed to such an

extent as to warrant serious consideration.

Some have found it convenient to at-

tribute the defect to "imperfect" counter-

balancing, but the same persons will not

concede that we know less about counter-

balancing than we did thirty years ago.

There are other conditions that more

clearly prove their relation to the cause of

uneven wear of tires, which may be

summed up in these four words—longer

trains, shorter schedules. These have

brought about a demand, not only for

heavier engines and higher steam pres-

sures, but the margin of power over the

requirements of service is so slight that

the engine must be handled in a manner

to render the highest possible efficiency.

There is no choice between running a light

throttle and full throttle in these days.

There was a time when it was regarded

as a debatable question, and much has

been said on both sides of it, but the light

throttle theory, the long stroke engineer

and the ten-ton car are relics of a primitive

age.

This suggests Mr. Chamberlain's ques-

tion as to how running an engine at short

stroke and full throttle can cause a more

irregular wear of tire than running with

light throttle and longer stroke? Where

the light-throttle man is found, the train

weight is light or the time slow. Where

the full-throttle man is found, the con-

ditions of service are the reverse. The

former starts his train easily, cuts back

to about half stroke when headway is

gained, and regulates speed by throttling.

He of the modern school pulls her wide

open, cuts the lever back vk-hen the steam

gage or the water glass indicates the need

for doing so, and so far as the speed is

concerned no regulation is, as a rule,

necessary that cannot be done with the

reverse lever. How these two methods of

handling affect the wear of tire is easily

understood. The wear of tire is in pro-

portion to the weight upon it, so if the
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weight pressing tire against the rail is

greater at some parts of its face than

others, and this increase of weight is prac-

tically in the same place in the main wheels

during each revolution of the wheels, it is

reasonable to believe the tire wear to be

excessive at the points in contact when
pressure is greatest. To see it clearly one

must understand how this intermittent ad-

ditional weight is added to the wheel. It is

iiecessary to learn how the steam pressure

in cylinder imparts its power, so that

through the obliquity of the main rod the

downward thrust and downward pull ex-

erted on the main driving wheel varies the

force of contact between the wheel and rail

when running ahead.

The excessive wear just noted is not

shown by flat spots, it is rather a case of

wheel wearing out of round. The real flat

spot is the result of skidding, the only ex-

accelerating the speed. Two important

boat services to England are kept by the

Dutch railways—one via Flushing by the

State Railway Company, the other via

Hook of Holland by the Holland Railway

Company.

The former route really is a famous one

from Germany to England, and offers

many interesting facts worth mentioning.

Two daily sailings are kept, but the night

boat from Flushing, which takes the mail,

is by all means the more important one.

After the arrival of the express trains,

the powerful paddle steamers take the pas-

sengers and the mails to Queenstown at

a speed of 21 knots an hour. The sea pas-

sage takes only 6 hours, of which only

2^ hours in open sea. The seaworthiness

of the steamers and the incorrigible

punctuality of the service in all weathers

are worthy of much praise. Really this

OME OF THE OLDER EXPRESS ENGINES—DCTCH ST.\TE R.MLW.WS.

ception being the flat spot found on the

left main wheel and which is caused by the

sliding of that wheel as the result of the

position of driving-box in its relation to

the jams when steam is admitted to for-

ward end of cylinder.

That we find irregular wear in other

than the main wheels is also true, but it

is less pronounced and is the result of the

condition of tire of main drivers, which
would naturally, to some extent, affect the

wear of tires of all coupled wheels.

Thos. p. Whel.vn.
Bellevuc. Ohio.

Dutch Locomotives.

In late years many improvements have

been made in railroading in Holland, as

regards locomotives, rolling stock and
signal appliances. .As many important in-

ternational routes have been opened be-

tween the chief towns in Europe, the two
leading railway companies of Holland put

upon themselves the task of holding their

own in competition with foreign routes by

placing new rolling stock on the lines and

route ha? gut a world-wide reputation.

Much of this praise is, however, due to

the Dutch State Railways Company, which

has for years taken the heavy vestibuled

car trains at such a speed that they could

rival other routes.

Until now the type of engine used by

the above named company for its express

service was four-coupled with one pair of

leading wheels. This engine, built at the

works of Messrs. Beyer, Peacock & Co.,

of Manchester, represents the English

practice of locomotive construction. It

has double frames, all wheels having out-

side bearings, the driving also inside. The
cylinders are placed inside the frames and

have a diameter of 18 inches by 26-inch

stroke. The steam chests are placed be-

tween them. The boiler is made tele-

scopic in three plates, the smallest having

a diameter of 4 feet 4 inches. It contains

242 copper tubes. The height of the center

line above the rail level is 7 feet 6 inches.

The firebox is of the Belpaire type and

made of copper. 6 feet 9 inches long by 3

feet 6 inches wide. Steam is supplied at

a pressure of 150 pounds per square inch.

The diametef of driving wheels is 7 feet,

of the leading wheels 4 feet, the total

wheel-base being 17 feet 6 inches. The
tender is carried on six wheels of 4 feet

diameter, and has a water capacity of 2,850

gallons.

These engines have done excellent ser-

vice for years, the construction being a

success. Although there is only one pair

of leading wheels, the engine turns very

easily around curves, the axle boxes being

constructed so as to place the axle radial

to the curve of the rails.

Some years ago there appeared a simi-

lar engine, differing only from the above

in having a leading bogie instead of a

pair of leading wheels. The cylinder and

boiler capacity, however, were not in-

creased, and from this point of view it

may be doubtful if these new engines

were really wanted.

The increased traffic necessitated the

adoption of a heavier type with greater

capacity, which could take the long vesti-

buled car trains at a competitive speed

without losing time for double-heading,

taking water, etc.

The picture shows this latest powerfid

locomotive, which, like the foregoing, was

constructed at the works of Messrs. Beyer,

Peacock & Co. As will be seen, the en-

gine is of the four-coupled type, with a

bogie in front and one pair of trailing

wheels under the footplate. The cylinders

are placed inside the frames, which are

double, in order to give the necessary

rigidity. The steam chests are situated

above the cylinders. The distribution of

the steam is by the ordinary Stephenson

link motion, the piston valves being oper-

;ited by means of a rocking shaft. All the

wheels have outside bearings, the driving

wheels only inside also. The bogie is of

the swing-bolster type, and to secure easi-

ness in going around curves the trailing

wheels under the footplate have some side

play in the axle boxes.

The boiler, which is fitted with Serve

tubes, is made telescopic, the smallest ring

being in front. The Belpaire firebox is

made of copper. Gresham's steam sand-

ing apparatus is used, the brake being the

Westinghouse quick-acting with New
York air-brake pump. The tender, of in-

creased water capacity, is carried on two
bogies.

It may be satisfactory to state that the

new engines, since the time that they

made their appearance, have done exceed-

ingly good work. They are intended to

work the Flushing e.xpresses from Gennep
to Flushing, a distance of 120 miles. The
booked average speed is 50 miles an hour,

including two stops at Bokstel and Roos-

endaal. This is a very good performance,

considering the bad condition of the

ground.

The other boat service we mentioned be-

fore is via Hook of Holland, where the

steamers await passengers and mail, to

bring them to Harwich. In Holland this
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service is worked by tin- Holland Railway

Company.

It may be interesting to describe two

typical locomotives of this company. Be-

fore 1900 nearly all the engines had been

made in Germany, at the works of Borsig,

Berlin. In these engines the cylinders are

placed outside the frames and have a

diameter of 16 inches by 22-inch stroke.

The valve motion is the Stephenson link

motion and placed inside the frames. The

diameter of the coupled wheels is 6 feet.

The engines are worthy examples of ex-

cellent locomotive construction.

J. J.XNKTTK W.M.K.M.

Hciigclo, /lolhind.

Railroading in Mexico.

The railroad business in Me.\ico is car-

ried on mostly in accordance with Amer-

ican ideas. In fact, most of the heads of

departments are Americans. From the

president down, the general managers, su-

ics, for instance. After they have got

a front end closed up, you ask them if

everything is all right, dry pipes connect-

ed, petticoat pipes in place, etc. They say,

'"Siv, Senor." but the chances are that

you will have to take the front end off

and see that everything is in place.

I had a case where we had a loose

crank pin. and told the natives to drive

it out and shim it. It was out one-quarter

of an inch, but they thought it was a bet-

ter thing to drive it in. So they got a big

60-pound rail— it must have been about 14

feet long—and they drove it in. Then I

had them take it out again and shim it.

So it took them about a day and a half

before they got through with it.

The natives smoke most of the time

while at work. You are liable to find

them standing around anywhere smoking.

You have to discharge some of them every

week, but they come back again Monday
morning and want to go to work again.

ninety-nine years the entire road, with its

equipment and rolling stock, reverts to the

government. So it is all right to work

there now, but the youngsters who are

coming up will find themselves out of a

job in the future.

The mileage and tonnage systems are

carried on very similar to the Santa Fe

system, most of the officers being from

that system.

The pay-car comes along every month.

The employes are paid in "dobie" dollars.

The average pay of the laborers is 50

cents per day. In fact we had men
there that lived on $1.75 a month—
that is, 6 cents per day. Still, they seem

to be very happy. All they wear is a

shirt, pair of pants and sandals. When
the pay-car comes along you can count

on doing your own work for the next

four days. The entire force lays off until

they have spent their money. Then they

will finally come back—they have been

XKW KXl'kK.- DUTCH ST\TI

rerintendents. division master mechanics

and road foremen are mostly all Amer-

icans, and they come from American trunk

lines, where they have had good experi-

ence. The government, I think, requires

that 50 per cent, of the employes be Mex-

ican, and consequently an American has to

deal with quite a number of the native

born. Some of them, under American

training, make very good men. Others

merely do as instructed from day to day,

and you have to go over every day what

you told them to do yesterday. The en-

gineers are mostly Americans, probably

90 per cent, of them. The few Mexican

engineers who have risen to road service

make the best of men—even better than

some of the Americans who are there.

They are better in keeping up repairs on

their engines, in reporting the work, and

seeing that it is done. The natives as a

rule are very shiftless. Take the mechan-

.\nd they don't feel bad about it. If you

discharge them in a gentlemanly way they

bear you no malice, otherwise they are

liable to seek some method of revenge.

Most of the engines are wood burners.

Coal is very high in Mexico, having to

be brought into the country via Tampico,

up 3 per cent, grades to where I was lo-

cated, Guadalajara, a distance of about

720 miles. The engines are 17 and 19-

inch cylinders. lo-wheelers, and they have

those big stacks which look very funny to

an American. Every engine has a wood
passer, who gets 75 cents a trip, besides

the fireman. The wood passers are apt to

drink during the entire trip. The liquor

they drink smells something like carbolic

acid and looks like alcohol ; I never had

nerve enough to "go up against it."

The government pays two-thirds of the

cost of every mile of railroad that is built,

with the understanding that at the end of

very sick : had headache, and all that sort

of thing.

Most of the freight cars are of modern

construction, Ohio Falls and Barney &
Smith cars, and passenger cars are similar

to the American cars, some of them being

60 feet in length and of modern construc-

tion. They are divided into first, second

and third classes, and. of course, the peo-

ple there travel accordingly. Pullman

cars run direct through from Kansas City

to the City of Mexico, which is a long run.

The average pay of mechanics is from

$1.00 to $3.50 Mexican money. The more

you pay them the less they work. We
had some good expert mechanics there,

men w'ho could work all around an Amer-

ican mechanic on repair work, and we

only paid them $1.50. They could do most

anything—renew staybolts, fix air pump or

bore a cylinder. They were all right until

they got their money : then it w-as "all
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off." Of course, the climate works against

Americans, and you do really get kind of

lazy down there. It is such a high alti-

tude—from 5,000 to 7,000 feet above the

sea level—the climate affects people who
have just come in, and American machin-

ists and boilermakers, when you do em-

ploy them, get tired and they teach the

Mexicans how to "bum." Of course, this

i'! not saying much for the Americans, but

as a rule that is the way it affects them.

On Sunday they all work half a day and

then go down to the plaza, where there is

always music. No matter how small the

place is, you will always find a plaza and

music. About every week or two there

\? a bull fight.

There are many things of interest in

Mexico, and some which are not of inter-

est. The water is very hard, mostly of

the foaming kind, and the flues and stay-

bolts seem to be the greatest factors in

laying out trains; in fact, delays run away
up into the hundred on account of this.

The people are divided into three classes

—the upper, lower and peon classes. The
peons have no homes at all. At night

they sleep in a blanket which they carry

around their shoulders. You have got to

pay them off ever)' night, for there is no
credit system in that country, and it is pay

for what you get.

Mexico is a delightful country to live

in. The temperature is, maximum 85 and
minimum 42, all the year round, and you
can enjoy sleep wtien you go to bed at

night, and when you wake up you feel re-

freshed. The people seem to know noth-

general manager would like to have them.

It is a good country to go for a short

time, but to not stay in for any extended

period.—Chas. P. Williams at N. W.
R. R. Club.

Burning Oil Fuel in Locomotives.

About the first question a man who
has had no experience with oil fuel

will ask himself is. How is it done?
By a little study of the accompany-
ing sketches I think it will be clear.

long the front wall is placed back a dis-

tance from flue sheet. This is for the pur-

pose of throwing flame to the back of

crown sheet, thus getting the use of entire

heating surface. The arrangement of

walls and arches gives almost an entire

box of fire-brick that gets to a white heat,

to spray the oil into. But very little change

is made in the front end arrangements,

except no netting is used. The supply of

oil is carried in tanks placed in the coal-

pit. They carry from 1,500 to 2,000 gal-

OIL BURNER.

These sketches were made from Engine

1450 that has been burning oil since the

20th day of last November. And right

here let me say that this engine has been

pulling the owl train ever since her equip-

ment in oil, between Kern City and Men-
dota, Cal., a distance of 144 miles, which

she doubles every day. She has never lost

her turn out, or a minute's time on the

road, on account of oil fuel.

ARRAXGEMEXT OF OIL BURNING FIREBOX.

ing of the outside world; they just take

things as they come.

Some of the roads are finely equipped
in the matter of rails and tools, also their

engine and car equipment, but the mate-
rial they have to contend with is some-
thing awful at times. All their business

is done on a silver basis, and then when
they buy material from the States they

have got to pay for it in gold; therefore,

they are working at a disadvantage, and
the profits do not always go up as the

In equipping an engine for oil fuel, the

grates are removed and a pan called inner

pan is substituted. It is bolted to side

sheets at about same place as grates were,

and extends 6 to 8 inches below founda-

tion ring or position of the burner. This
pan supports side walls and arches, and is

covered with fire-brick except at air inlets,

L and K.

It will be noticed that the box is walled

up all around to about the height of the

arch. In case of a firebox 7 feet or more

Ions of oil, and are kept warm by steam

heaters from boiler. The oil is conveyed

to valve H by pipe and hose similar to

those used for injectors except they are

about iJ4 inches diameter. Valve H is

an ordinary stop-cock and controls the

admission of oil to burner and firebox.

Atmospheric air is admitted to oil pipe

at I, and passes through burner with the

oil, which enters burner at B, and runs

along trough F to point D. Here it meets

a steam jet that is admitted to the burner

at a, and passes through burner just un-

der oil trough to point D, where it catches

the oil and discharges it into the firebox

through nozzle E. Atmospheric air is

also admitted to burner at C and is drawn
to discharge nozzle by action of steam

jet (called atomizer). The plan of ad-

mitting atmospheric air through burner is

to get it mingled with the gases and just

at the time when it is needed. Air is also-

admitted to firebox through openings K
and L in bottom of inner pan.

To start the fire when the firebox is

cold, roundhouse steam is conveyed to

burner through blower pipe, and a pipe

from this to burner called atomizer pipe.

A piece of oil-saturated and ignited waste

is thrown in the firebox and oil turned on
very light. The waste will keep up a flame

to ignite oil until the walls get red hot,

cind then ignition will take care of itself.

Now it is generally supposed that a

fireman firing oil has a great snap. So
he has, so far as physical exertion is con-

cerned, but he has the most tricky business

to take care of he ever got hold of, and
those who do not think so I will refer

to an article in the March number
of Railway and Locomotive Engineer-
ing, page 137, entitled "Firing Liquid

Fuel."

To burn oil successfully no smoke must
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be made, as this lays a coat of soot on

flues and sheets, which keeps the heat

away. A person might ask, why does soot

accumulate on flues more with oil fuel

than it does with coal ? Simply with coal

you have cinders and particles of coal to

keep it cut off, while with oil you have

nothing passing through the flues but

smoke, heat and gases. But sand is car-

ried along for this purpose. If flues be-

come sooted a quart or so is put into the

firebox while the engine is working hard

and is drawn through the flues at a high

velocity, cutting the soot off to a great ex-

tent. When the throttle is closed and the

fire being cut down great care must be

exercised or fire will be put entirely out

and this is what makes oil fuel so hard

on fireboxes. Going into stations where
stops are to be made, the sheets are ex-

find a very peculiar condition with this

ring as to wear. The break joints being

in the bottom, the rings invariably wear

at the top, causing same to break and they

do not make the mileage they should as

compared with other rings we have used.

Their renewal also involves considerable

labor and delay.

I would also like to know what is gained

by the use of the ^-inch ring as against

the J4- or i-inch ring, the latter of which

we have had very good results with. I

am at a loss to understand the wear of

the 54-inch ring or where they come in

contact with the top of the cylinder ; at

first we thought that it might possibly be

due to sand or foreign matter in the top

of the new cylinder, but we find that this

condition still exists after the engines have

made as much as 10.000 or 15,000 miles.

- J^ Steam Hose Itailwai/ ^ Loct/motiie A'njnneeHnj

Steam Uwitcr Coil

T.\NK ARR.\NGEMENT FOR OIL BURNIXC LOCOMOTIVE.

panded with the intense heat, and the care-

less fireman in cutting down his fire puts

it entirely out. Take in consideration nat-

ural draft and add to it velocity of mov-
ing train and pump exhaust all drawing

cold air through firebox, cooling sheets

and flues, and the consequences are sure

to be disastrous to them. Of course, burn-

ing oil in locomotives is in its infancy, and

there is room for a great deal of improve-

ment, but considering the length of time

we have been at it, it certainly is remark-

able to see how those engines go up the

hill with their heavy trains, with plenty

steam and no smoke, no dust, no cinders

and no sweating fireman.

H. M. Hox.v.

Trav. Fireman S. J. Div. S. P. R. R.

Kern Cit\, Cal.

Any information that you may be able to

obtain through your valuable paper will be

very much appreciated.

Knoxville, Tcnn. J. B. Michael.

[We commend this letter to the atten-

tion of our readers and hope that some-

one will throw light upon the subject. Ed.]

Breakage of Packing Rings.

I would thank you to kindly ascertain

the experience of those using the ^-
incli cylinder packing rings in piston

heads equipped with the Peacock joint,

through the columns of your paper. I

Power of Locomotives.

Mr. H. P. Webb, superintendent of the

Mexican National Construction Company,
wrote us, taking issue with calculations

made of the power ot locomotives under

various conditions of track, grades and
weather. We wrote privately, maintain-

ing the correctness of our views, and now
we have the following letter from Mr.

Webb, which we refer to the judgment of

our readers

:

"In reply to your favor of May 17th, I

beg to say that Mr. F. W. Johnstone's

(superintendent of motive power, Mexi-

can Central Railway) locomotive perfor-

mance unit is used in a method of arriv-

ing at a just comparison of cost of loco-

motive performances on grades as com-

pared with the same on level track, and is

useful in establishing a ratio between

tractive power of an engine on the level

and the same on grades at various speeds.

"While it is true that no one formula

will meet all conditions, is it not also true

that a simple formula may be arrived at

for ideal conditions and modified by sim-

ple ratios to meet the case in hand?
"A standard low-speed formula for

level track for drawbar pull, say the Rail-

way Master Mechanics' formula checked

by 'adhesion,' and a given resistance per

ton—say 5 or 6 pounds
; ( I ) a ratio for

speed ; (2) a ratio for the worst grade to

be encountered (which will take into ac-

count curves if they are compensated, or

will be modified slightly if they are not,

before being used)
; (3) a ratio which will

take into account the condition of the

track
; (4) a ratio which will look after

the weather question; (s) a ratio which
will take into account the human factor

—

I. c. the engineer and fireman and their

ability to handle the engine and keep up

steam; (6) a modification to take into

account loaded and unloaded cars.

(i), (2) and (3) can be compounded at

once to see just where on the division the

maximum figure occurs, and use that for

the calculation
; (6) may then be used at

once, say, taking 50 per cent, more re-

sistance for all unloaded as against all

loaded, and shading off from that to suit

(this is a mere suggestion ; I make no
claim to correctness, but invite discus-

sion). (4) and (5) are then arrived at

by experience and by no other way, and

are taken into account more by a simple

mental process than by calculation

—

i. e.,

any man who is able to handle the ques-

tion at all is able to say at once what part

of the maximum load he has arrived at by

the previous calculation, can be handled

by the men. and the conditions they con-

front.

"There is therefore no general formula

to answer all conditions. The question is

asked and answered by the man on the

ground, from experience. Whether his

judgment is correct or not could, I think,

be roughly checked by the above method.

Nothing can, of course, take the place of

actual experience; but we are endeavor-

ing to arrive at an approximation to the

truth for a man who has not yet had any

experience in the question in hand. He
should then follow the great railroad law

—

'Take the safe side.' Following out this

course of thought, it ivould seem that our

starting point should be not what an en-

gine can do under favorable conditions,

but w-Iiat can w-e count upon our engine

doing under unfavorable ones?

'T do not know whether a discussion

along the lines I have roughly mapped
out above would be of sufficient general

interest to warrant you in publishing the

same ; but I do know that I am very much
interested in the subject, and will highly

prize any reply which you may make.

"Zacatecas, Mexico. H. P. Webb."
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Drain Cocks.

I notice in the June issue an article on

"Drain Cocks to Steam or Exhaust Pipes,"

which reminds me of what I saw on the

Mexican Central Railroad a few years

ago ; it was cylinder cocks in exhaust pipes

connected to same rigging as those in cyl-

inders, so that when one was open, others

were open also. I have often wondered

why they were not more common, as they

seemed to be a success. J. B. P.\rsoxs.

Marshal, Tex.

Spontaneous Combustion.

The physical and chemical conditions

under which combustion takes place spon-

taneously are not so difficult of explana-

tion, although many people who have not

experienced the phenomena that actually

take place often doubt that there is such

a thing. Most of the heat with' which we

are familiar is produced by a chemical

union of two kinds of matter ; one is a

solid, known as carbon, and the other a

gas, called oxygen. Carbon exists in

many forms, most commonly in fuels, as

wood and coal. It is practically pure in

graphite, and absolutely pure, and in the

crystal form, in the white diamond. So

you will see that the term "dusky dia-

monds" applied to coal is not so far from

the truth. The union of oxygen with car-

bon is called oxidation of the carbon, and

always produces a given amount of heat,

no matter where it takes place or at what

temperature. All forms of decay and de-

composition only mean the oxidation of

the carbon in the bodies : we say decay.

When this union of carbon and oxygen

takes place at the temperature of the igni-

tion point or above, we call it fire or com-

bustion. When it takes place below the

ignition point we call it decay, decomposi-

tion, etc. What I want to make plain is,

that a certain amount of heat is produced

by the union of one atom of carbon with

two atoms of oxygen, forming the very

common carbon dioxide, or C 0= gas. It

makes no difiference whether the union

takes place in a decaying apple or in a

smelting furnace.

I have said before that this oxidation

takes place at varying temperatures, and

it must follow that it is taking place at all

times. There is nothing organic and very

few inorganic bodies that escape the

powerful action of the ever-present oxy-

gen of the atmsophere. We breathe it

into our lungs and consider it very harm-

less stuff. It combines with the carbon

we take into our stomach in form of

food, and keeps our bodies warm. We
exhale from our lungs the same product

of combustion (COj gas) that is thrown

out of the smokestack of a locomotive.

This is true, providing the locomotive is

fired carefully and the combustion is com-

plete in the firebox. I would not want to

be understood as saying that we exhale

from our lungs the black clouds of smoke

that are seen coming from some locomo-

tives (and it"s not ahways the fireman's

fault, but many times it is).

Of the air we breathe, only 20.7 per

cent, of it is oxygen, while 79.3 per cent.,

or almost four-fifths, is made up of nitro-

gen, a tasteless, odorless, inactive gas, me-

chanically mixed with the oxygen for the

same reason that we mix water with a

bad dose of medicine. We are extremely

fortunate that a kind Providence has made

this air so pleasant for us to take, for in

an atmosphere of pure oxygen we would

only live a few seconds. Our iron loco-

motives would burn up like so many shav-

ings—in fact, the w'orld would be con-

sumed and would only cease burning

when the supply of oxygen was exhausted.

The body of a dead animal in an atmos-

phere of pure oxygen would decaj' very

rapidly, leaving nothing in a short time

but the few ounces of lime and other or-

ganic matter that go to make up the body.

If the animal body I speak of dies, and is

left in the open atmosphere, it will decom-

pose, decay and disappear, but it will take

years for the oxygen in the diluted form

to accomplish what the oxygen in the

pure form will accomplish in a very short

time. A large log in the forest rots and

finally disappears, and the process by

which it decays and disappears in twenty

years is identical with its disappearance by

fire in a few minutes, and the heat given

of? is just the same in either case. In

one case the oxidation is very slow and

the heat disappears as fast as formed

;

whereas in the other case, the oxidation

is rapid and the heat cannot get away as

fast as produced, and is perceptible, and

we say it is warm and call it fire.

If I have made it plain that oxidation

takes place at ordinary temperatures and

that all oxidation produces heat, then we
are prepared to explain spontaneous com-

bustion. As I have said before, it matters

little whether the union of carbon and ox-

ygen takes place in the firebox of a loco-

motive at 300 degrees Fahr., or in our

bodies at 98 degrees. The same process

of combustion that keeps the firebox hot

also keeps the fireman's body warm. Any
favorable condition for the slow oxidation

of carbon, and also a condition favorable

for holding the heat will in time produce

spontaneous combustion. Fine coal with

a little moisture present make favorable

conditions for oxidation. Then a large

mass of fine coal will prevent the heat

from getting away as fast as formed, and

heat will accumulate until there is suffi-

cient to raise the particular portion of the

mass up to the point of ignition and fire

breaks out. There is scarcely any danger

from coarse coal, because there is free

ventilation through the openings between

the lumps. Briefly it can be said that in

fine coal lies all the danger of spontaneous

combustion of coal. First, because the

heat product is held on account of the lack

of ventilation through the fine coal to carry

the heat away as fast as formed. Coal

sheds and bins should never be built tight.

They should be well ventilated. There

should be good ventilation under the floor,

and it has been suggested to put in vertical

hollow columns of wood connecting with

the space under the floor and running up

through the coal.

I think about the only precautions that

can be taken against spontaneous combus-

tion in coal are to protect from moisture and

get as free ventilation as possible. Painters

who work with volatile and combustible

materials are very apt to experience spon-

taneous combustion, and they have learned

that great care must be taken in not leav-

ing waste and overclothes wet with these

materials lying about in bunches or shut

up in cupboards, because they are apt to

take fire. All railroad men should under-

stand this better than they do. Coach and

car carpenters should be careful not to

leave pieces of oily waste under floors or

behind car linings. Wooden kegs or boxes

used to keep oily and dirty waste in in

roundhouses and shops are dangerous

things. Oily waste kept by trainmen in

train boxes, cupboards of way cars, etc.,

is also dangerous. I quote the following

case from Professor C. R. Richards, de-

partment Mechanical Engineering, Uni-

versity of Nebraska. He says : "In our

shop here one of the men was polishing

an oak case, and for the purpose had satu-

rated a piece of muslin rag with boiled oil,

turpentine and japan drier. After rubbing

the case the rag was wadded up and laid

on one of the lathes. Within half an hour

from the time he was through using it the

thing was on fire." W. E. Wells.

Alliance, A^cb.

Brake Valve Charts.

The brake valve charts mentioned on

page 278 of the June issue of R.\ilway

AND Locomotive Engineering are now the

property of the International Correspon-

dence Schools, of Scranton, Pa.

These charts are to be issued to the stu-

dents in the air-brake courses of instruc-

tion, in connection with the lesson papers,

and will be a valuable part of the course.

These charts may also be issued separately

from the lessons, or sold by themselves,

later on.

New Depot.

The Rock Island and Lake Shore will

jointly erect a new passenger station on

Van Buren street, Chicago, on the site of

the present depot.

The main building will be ten stories

liigh. all above the second story being used

for offices. It will have a frontage of 215

feet and a depth of 157 feet. The train

sheds will have a length of 580 feet and

cover the entire width of the property.

Umbrella sheds will protect the passen-

gers from inclement weather and sun and

allow the gases from locomotives to at

once escape.

Eleven tracks will run into the depot at

an elevation of 15 feet. Under the eleva-
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tion ihe space will be used for cab stands,

baggage, mail and express rooms.

Ten elevators will be used for handling

the people and property up and down from

the various floors. The main waiting

room will be 104 x 150 feet, 40 feet high

in the center ; this room has two large

elevators.

The old depot, which has served so

many years that it is one of the landmarks

of Chicago, will be torn down. The new

one is expected to be ready for u<c by

December. 1902.

Baldwin Compound for Union Pacific.

Tin- compound ten-wlieeler here shown

is one of a lot recently built by the Bald-

win Locomotive Works for the Union

Pacific, and is intended for heavy express

passenger service.

The engine weighs 182.940 pounds, of

Transmitting Electrical Power.

With the improved methods of electrical

transmission power can be developed by

water wheels located at some falls, in a

deep ravine or in a canyon if need be, far

away froin the available site for the shop.

The copper wire takes the current where

it is to be used and delivers it ready for

use at the motors with less loss than we
sometimes have in the main shafting be-

tween the steam engine and the machines

in our steam-driven factories and machine

shops. This will make water powers valu-

able wherever it is possible to install the

water wheels and the generating plant.

These take comparatively little room.

It costs lots of money to dig coal and

get it in the cars ready for shipment, and

the cost of transportation from the mine

to the factory is usually a larger sum per

ton.

they will .-oon be made possible for this

work.

Messrs. Gould & Eberhardt, Newark,

N. J., have recently furnished several of

their upright drill presses to the dif-

ferent shops of the New York Central

S. Hudson River Railroad. .-Xs some of

these were duplicated orders, it is evident

that the merits of their drills are appre-

ciated. They have also furnished their

drill prcses and shapers to a great many
of the other leading railroads of this coun-

try and Canada, and to the United Stales

Navy Yards and Arsenals. The General

Electric Company. Lynn, Mass., have also

just ordered two more of their drill

presses.

Mr. W. J. Murphy, general manager of

the Cincinnati, New Orleans & Texas

B.M.DWIX TE.V-WHEEL •,'D FCJ UNIOX P.\CIFIC

which 141,320 pounds are on the drivers

and 41,620 pounds on the truck. The cyl-

inders are isK- and 26x28 inches stroke.

The boiler is 66 inches diameter at the

smallest ring and carries a working pres-

sure of 200 pounds per square inch. The
firebox is 118 3-16 inches long, 39^3 inches

v.ide and depth varies from 67 inches to

79'A inches. The side sheets are 5-16 inch

thick, crown sheet 3^ inch and tube sheets

'/• inch thick. There are 350 two-inch

tubes 15 feet 6 inches long. The firebox

provides 186 square feet of heating sur-

face, the tubes 2,825 square feet, making

a total of 3,011 square feet; the grate

area is 32 square feet. The driving wheels

are 78 inches outside diameter, the centers

being 72 inches. The journals are 9 x 12.

The rigid wheel base of the engine is 14

feet 6 inches, the total being 26 feet 9
inches, that of engine and tender together

54 feet.

A railroad that winds its way up the

valley of a mountain torrent could utilize

this power for helping engines handle the

trains up the steep grades, instead of

hauling coal long distances. It costs

money to haul coal up hills, just the same

as paying freight.

To-day this may not be feasible, but the

day seems to be coming when special ser-

vice, like helper engines on hills and loco-

motives on short branches running up to

mines, can be operated by electricity where-

ever the current can be obtained cheaply.

Shops can also be run in this way.

The question of getting power to mo-

tors is a serious one, as neither the over-

head wire nor the exposed third rail can

be tolerated in yards or stations ; but this

can probably be overcome in a similar

manner as the so-called under-ground sys-

tem in New York. The induction motor

is the ideal for this, and it is to be hoped

Pacific, has issued a circular intimating

that his company will give premiums to

those in charge of the best kept track on

the different divisions. The roadmaster

will get a gold medal for best division,

the supervisor for best division will get

$70, the foreman for best section, first

premium. $60; for the second premium,

$50 ; third, premium, $40, and the foreman

of best yard $30. In making the inspec-

tion particular attention will be paid to

the following points : Line, gage surface,

elevation of curves, spacing of ties, joints,

spiking, ballast, switches and frogs, sid-

ings, road crossings, ditches and drainage,

station grounds, neatness of right of way

and general appearance of sections. On
these different points separate marks will

be made, and the total result arrived at

by this marking will determine the stand-

ing of each supervisor and section fore-

man.
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Relative Merits of British and Amer°
ican Locomotives.

There has been a sort of controvers)'

raging in Europe concerning the short-

comings and merits of the American loco-

motive, and the editor of R.mlway and
Locomotive Engineering has been much
in demand by the editors of New York
daily papers to vindicate the character of

the American locomotives that have been

sold to railway companies abroad. In sev-

eral interviews he gave his evidence as

fairly as he knew how, and now he feels

inclined to act as judge and sum up for

bith sides.

The charges made against American
locomotives by their enemies abroad are

that they are roughly finished, expensive

to maintain and wasteful of fuel and oil.

So far as outside finish is concerned the

first charge is true. Our people do not

varnish and polish the paint work of a

locomotive to shine like the panels of a

king's carriage, for they do not think that

the extra expense involved would help the

engine to pull an extra ton of freight or

gn extra passenger. They do not counter-

sink the rivet holes on the tender, fram-

ing and cab in order to have the rivet

heads cut off and smoothed over under

the varnishing and polishing process, for

they do not believe that the rivet heads

are unsightly or add to the wind resist-

ance of the train. They do not plane,

drawfile and polish every part of the en-

gine's motion, because they consider mak-

ing the metal shine does not increase its

strength and does not even add ornament

when that linish is given to parts that are

never seen until they are taken down. But

so far as the fit of the rubbing and wear-

ing surfaces is concerned American loco-

motive builders hold themselves second to

none. There is a great aversion in Europe

to locomotive coupling rods, because

breakage of rods and pins happens fre-

quently. Since modern methods of loco-

motive building were introduced in Amer-

ican shops, accidents to side rods have

almost become unknown. The general

use of the micrometer gage and of accu-

rately ground measuring plugs has elim-

inated the inferior fits that used to cause

breakage. We have seen the rods from

both sides of a consolidation engine laid

one on top of the other on a shop floor,

all fitted up with their bearing bushings in

place, and we have seen workmen take

plugs that were one-hundredth of an inch

smaller than the bushings and drop them

through the bushings of both rods by their

own weight. That is what we consider

important finish. We are doubtful, from

what we have seen of the industrious pol-

ishing that goes on on European locomo-

tives if the accurate fitting of side rods

mentioned could be duplicated, and it is

looked upon as a matter of course in all

ijur first-class locomotive building estab-

lishments.

The charge that American locomotives

use more fuel to do a given amount of

work than those built abroad we believe to

be well founded. American designers ar-

range the proportions of locomotives so

that they will exert the greatest possible

power. They are made as if the intention

was that they should be starting very

heavy trains all the time. It is well known
that big cylinder power in a locomotive is

needed principally for starting or for pull-

ing on a steep grade and that at other

times the big cylinder is wasteful of steam.

In fact, proposals have been made to cut

off the steam from one cylinder after the

train was going at the required speed, and

good arguments used to show that it

would be an economical thing to do.

European locomotive designers give their

engines the cylinder power necessary for

doing the full work the boiler is capable

of providing steam for when necessary

;

but they use small steam passages and

small admission ports., so that the cylin-

der clearance wastes as little steam as pos-

sible and the cylinders have small relative

capacity when the engine is working light.

There is very good reason to believe that

the large steam port and long valve travel

common to American locomotives are

wasteful of steam. The cause of this is

by no means clear, but that it is so we
have not the smallest doubt. It may be

that the initial expansion common to en-

gines with restricted steam ports produces

the superheating that warms up the cyl-

inders at the beginning of the stroke and

prevents the lavish condensation of steam

in the cylinders that makes the locomotive

engine so wasteful of heat. Then of

course there is the waste of steam in ex-

travagant clearances, which needs no ex-

planation.

Those who design valve motion with

particularly prompt action, quick opening,

prompt cut-off, protracted release and

well adjusted valve closure think that they

have done the best possible labors to bring

the locomotive to the perfection enjoyed

by the best forms of steam engines ; but

most of them forget that they are design-

ing a locomotive that has to endure the

extreme conditions of wind and weather

that no other form of steam engine has to

face.

The American designers and builders of

locomotives are so tied to their idols which

follow the false gods of imitating station-

ary engine practice, that we hope not to

show them the errors of their ways. But
we feel certain that so long as they pursue

the steam-wasting practices brought about

by current fashions in design, so long will

foreign locomotive builders be able to

show that the American locomotive is an

extravagant form of steam engine.

In regard to the obj-ections raised against

the American locomotive on account of its

using more oil than the British locomo-

tive, we incline to believe that it is a mat-

ter of prejudice and skill. Oiling of bear-

ings on foreign locomotives is done by a

cup where the oil passes to the bearings

by means of worsted strands, capillary

attraction leading the oil to the upper part

of the bearing. This feeding goes on all

the time, unless the feeders are pulled out

of the tube. This was the first kind of

oiling used for the bearings of American

locomotives, but our ingenious natures

soon found something better. The latest

product of this inventive effort was what

is known as a needle feeder, which can be

regulated by mechanical means to feed

from one to sixty drops a minute to the

journal. It needs a little care and intelli-

gence to arrange this cup so that it shall

feed exactly the amount of lubricant

needed. When it is properly regulated it

gives better results than anything ever

tried as lubricating regulators.

The failure of American locomotives to

beat their British rivals has been due in a

great measure to the prejudice of the en-

gineer. These form the most conserva-

tive class in creation, and they have a right

to be, for a locomotive running through

the tempests of the night is no place to

try experiments upon. But many of the

men running engines in Europe are favor-

able to the friends who sell the oil or coal
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used by the company. A case that came

home to the writer was one where after

much labor an American oil company

which supplies 90 per cent, of the oil used

on American locomotive and car bearings

had prevailed upon the locomotive super-

intendent of a British railway to try the

oil on a locomotive. The test of seeing

how the American oil would behave was

turned over to one of the most intelligent

drivers of the road, who was duly seen by

the rival oil company. His report was

:

"The hoil kept the bearings from 'eating,

but it smelt so badly that it made me hill

and I 'ave been compelled to lie hoff."

That is the kind of battle that ordinary

business methods look upon with despair.

Standard Locomotive Classification.

When Mr. R. P. C. Sanderson under-

takes to prepare a report or paper for a

railway club or association he is noted

for doing the work with much thorough-

ness. We have a new example of this

characteristic in a paper on "A Standard

Locomotive Classification" presented by

Mr. Sanderson to the last Master Me-

chanics' convention. The paper bears evi-

dence of very careful consideration of

how an intelligible classification of loco-

motives can be established, which will do

away with the trainmen's classification of

"Creepers," "Klondikes," "Broncos,"

"Fan Tails," "Mud Hens," "Sea Cows,"

"Battle Ships," "Mother Hubbards," etc.

A slang name once established has great

persistence in keeping in use, but the

heads of motive power departments ought

certainly to use a classification of a more

comprehensive and dignified character.

That there is a growing demand for a

standard locomotive classification has

been made apparent during the past year

by letters and articles on the subject that

have appeared in the technical press, pro-

posing various plans of engine classifica-

tion. None of these plans was satisfac-

tory and most of them were too complex

to be readily understood by railway men.

That which Mr. Sanderson proposes is by

no means perfect, but it has the merit of

simplicity and will be a great improve-

ment over the prevailing plan of giving

class letters to the different styles of loco-

motives. Some railroads have exhausted

the letters of the alphabet in this form of

classification, and it never means any-

thing except to the men connected with

the mechanical department of that par-

ticular road, and many of them have no

idea of what Class Q. for instance, means.

In some instances figures are added to the

letters, which makes confusion worse con-

founded for those who have not a key to

the enigma.

The salient points are that for "an en-

gine classification to be generally useful

it should fill, in the writer's estimation,

the following requirements

:

I. It should give an immediate mental

picture of the style of engine.

2, It should give correct information as

to the power of the engine.

3. It should designate, for the benefit of .

the mechanical department, foreman and

others, the particular make of engine.

To comply with the first requirement it

has seemed that the initial letter of the

recognized names of the different types of

engines would be the best class letter to

use, thus: E for eight-wheel engines, T
for ten-wheel engines, V for twelve-wheel

engines, C for consolidation engines, M
for mogul engines, S for switch engines,

A for Atlantic type engines, P for prairie

type engines. If such class letters are

used any railroad man speaking tlie Eng-

lish language can tell at once, as soon as

he sees the class letter, which style of en-

gine is referred to.

With reference to the second require-

ment : As to-day we are all largely inter-

ested in the tonnage haul, by divisions

and so on, a figure representing the power

of the engine, which would indicate to

any transportation officer, whether divi-

sion superintendent, general superinten-

dent, and so on, the hauling capacity of

that engine over any of his grades, would

be the most convenient indicator to use

for the size and power of the engine.

It is suggested that for this purpose we

could use the hauling capacity in tons at

ten miles per hour on a straight, level

track, figured under formula H =^ — — W

,

R
where T equals tractive force in pounds,

figured by the usual formula on a basis of

80 per cent, of boiler pressure as mean

effective pressure ; R representing 5.25

pounds, equal to the speed resistance per"

ton, and W the weight of the engine and

tender in tons. This would figure out

anywhere from, say, 2,400 tons to 7,500 or

8,000 tons, ranging from 17-inch cylinder

to a 22-inch cylinder.

As these figures will be too long for

current use, and as minute refinement is

unnecessary, it is believed that the first

two figures, representing hundreds, would

be sufficient, so that an engine classed as

'T 37' would represent a ten-wheel engine

of 3,700 tons hauling capacity on a straight,

level track at ten miles an hour.

This would give the transportation of-

. ficers all the information they would re-

quire with regard to any engine that

would appear on their divisions. They

would need in addition a rating sheet for

each division showing—at the speeds at

which the trains would have to be han-

dled, and making allowance for all the

difficulties of the division, water stops,

grade stops, compensation for curvature,

etc.—what the actual tonnage rating

should be summer and winter for each

tonnage class as given in these figures."

The classification of switching engines

proposed goes principally to indicate the

number of driving wheels, but that is of

little consequence, as switching engines

are not rated to haul a certain weight of

train. The greatest weakness of the whole

plan is that it does not indicate the rela-

tion of boiler capacity and grate area to

the size of cylinders. It is, however, a

great improvement over existing practices.

The reading of the paper brought out a

very lively discussion, whicli proved be-

yond a doubt that the members of the

association had very undefined ideas about

a systematic method of classification for

locomotives. The subject was recom-

thended for investigation by a committee

to report at the next convention, and we

shall be very much mistaken if the sub-

ject is not much better understood by that

time.

Best Length of Boiler Tubes.

When locomotive engineering was in

its infancy, during the tentative stage the

tendency of designers was to make the

boiler tubes so short that the gases of

combustion often passed into the smoke-

box with sufficient heat to maintain a

volume of flame passing out of the smoke-

stack that illuminated the darkness and

made the progress of the locomotive

through space resemble the pyrotechnic

display so well known in connection with

a Mississippi steamboat. By a sort of

tentative process locomotive designers

came by degrees to adjust the length of

tubes so that the fire gases would have

that heat taken up by the water inside of

the boiler to the extent that no waste of

heat would occur consistent with the free

generation of steam and the maintaining

of the temperature that would produce

the necessary draft.

In the course of the experiments made

by the pioneer locomotive designers of

Europe and America extremes were often

reached v.'here tubes were made so long

that the flow of the gases was obstructed

until free steam making was prevented,

the escaping gases often passing through

the forward end of the tubes at a tem-

perature lower than the heat of the boiler.

This mistake soon brought its own rem-

edy, and by degrees designers came to

acknowledge that the proper length of a

flue tube was from six to seven times the

length of the diameter. That has been a

recognized rule both in America and in

Europe for many years.

People are not generally entirely satis-

fied with engineering practices established

by others when they are not familiar with

the evidence on which the practices have

been established, and we find that this was

the case in regard to the proper length of

tubes for locomotive boilers. About ten

or twelve years ago the mechanical super-

intendents of several railways on the con-

tinent of Europe were moved to investi-

gate the length-of-tube question. Various

experiments were made to determine the

most economical length, the most ex-

haustive and expensive tests having been

made on the Paris, Lyons & Mediterran-

ean Railway of France. They made a
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special boiler in which the length of tube

could be varied from 23 to 65^2 feet. The
teaching of the tests was that from 12.4

to 14 feet were the lengths that produced

the best results when free steam genera-

tion and economy of fuel were both taken

into consideration. The diameter of the

tubes was 1.97 inches; so that the most

economical length was about eighty diam-

eters.

In the course of a discussion at the

1900 Master Mechanics' Convention it

came out that the tendency of modern

practice was to use tubes much longer

than has been the prevailing practice. No
particular reason was given for this

change, except that it increased the heat-

ing surface. If history repeats itself in

this case, as it generally does in engineer-

ing, those using the long tubes will grad-

ually fall back to the length which experi-

ence has proved to be most efficient.

Keeping Cylinders Warm.
All students of steam engineering are

nowadays familiar with the efforts made

to keep the cylinders of steam engines suf-

ficiently hot to prevent the wasteful effects

of what are known as initial condensation

and re-evaporation at the beginning of the

return stroke. The metal composing the

cylinders of a steam engine is such a good

conductor of heat that it responds instantly

to the changes of temperature of the in-

coming and outgoing steam and on that

account the cylinder is alternately acting

as a condenser and a generator of steam.

Owing to previous conditions which will

be explained, the cylinder is considerably

cooler than the steam when the admission

port is opened and the amount of incom-

ing steam necessary to raise the tempera-

ture of the metal to the temperature of the

body of steam has to be given up. The
heating of the metal causes the condensa-

tion of a certain volume of the incoming

steam which becomes water or vapor and

possesses no capacity for doing mechanical

work. This vapor follows the piston and

when towards the end of the stroke the

steam pressure is reduced its opportunity

has come, for it can grab from the hot

cylinder sufficient heat to convert it back

into steam.

To have an intelligent conception of this

action our readers must remember that

while steam at 180 pounds gage pressure

has a temperature of 379 degrees Fahr.

the steam during the perior of exhaust

rarely exceeds 240 degrees temperature.

The boiling point of water depends upon

the pressure so that the water vapor that

continues to be water when the pressure is

180 pounds or thereabout at the beginning

of the stroke will flash into true steam at

the point of release when the pressure has

been reduced to, say, 25 pounds to the

square inch. While turning into steam

at that period of the stroke it draws heat

from the cylinder walls and lowers their

temperature so that they are comparatively

cold when the incoming steam strikes

them. The steam that has been re-evapo-

rated in this process follows the piston

increasing the back pressure and the com-

pression.

This is no far-fetched theory for its

truth has been demonstrated repeatedly

by careful tests and it has been proven

that the locomotive engine wastes more

steam by cylinder condensation than any

other form of steam engine.

This being the case it has been natural

that the men in charge of locomotives

should have devoted persistent efforts to

the reducing of the heat waste resulting

from cylinder condensation. The most

successful remedy for this waste of heat

has been the compounding of engines,

which reduces the extremes of temperature

in one cylinder. This subject has been so

exhaustively discussed in the pages of

Railway and Locomotive Engineering

that it is not necessary to go into detailed

particulars.

Besides the practice of compounding a

variety of other methods have been tried

at various times to reduce the waste due

to cylinder condensation. The first at-

tempt in this direction was introduced by

Watt to check the enormous heat losses

common with his ponderous slow-moving

engines, where the cylinder was at times

nearly as efficient a condenser of steam

as the regular condenser was. He applied

what was called a steam jacket in which

a steam-tight casing covered the whole

cylinder and was supplied with hot steam

from the boiler, the condensed steam and

water being carefully pumped out into the

boiler. This proved decidedly efficient

when properly attended to, but when it

was neglected, as often happens with care-

less people in charge of engines, it did

more harm than good.

As the locomotive engine with its badly

exposed cylinders and steam connections

suffers very much from the refrigerating

effects of the atmosphere, special efforts

have been made to effect a remedy. All

sorts of appliances and inventions have

been tried to keep the walls of locomotive

cylinders as hot as the incoming steam,

but no success has attended these efforts.

The tendency of invention to move in a

circle has been curiously illustrated lately

by proposals being made by several parties

in different parts of the country to resort

to steam jacketing as a means of prevent-

ing the heat losses in locomotive cylinders.

To those who are proposing this form of

improvement we would like to say that the

thing has been tried repeatedly but always

failed on locomotives. Steam jacketing

is a decided success for stationary engines

when properly applied and operated, but

with them it can be applied and looked

after more successfully than with locomo-

tives.

Quite a number of locomotive men have

experimented with steam jackets at vari-

ous times, but the most persistent exper-

imenter in this tine that we have known
of was Alexander Borodin, the locomotive

superintendent of a railway in Russia. In

a paper read before a British engineering

society, Mr. Borodin thus summed up the

result of his experience with steam jack-

ets:

"l. When the jackets are not in use,

the compound engine gives in comparison

v.'ith the ordinary engine an economy of

13 per cent, in consumption of steam,

and of 24 per cent, in consumption of

wood.
"2. Admission of steam into the jackets

does not sensibly affect the consumption

of steam in the ordinary engine ; whilst in

the compound engine it produces an in-

jurious effect, and increases the consump-
tion of fuel and water per indicated horse-

power.

In summing up the results of his in-

quiries, the author says that : The steam
jackets on the ordinary engine, while

working in the testing shed in the first

and second notches, undoubtedly gave a

mean economy of steam of 16 to 13 per

cent. In the experimental trains the

jackets did not generally give satisfactory

results, except when the ordinary engine

was working in the first notch; but this

must be attributed partly to the losses of

steam necessary for warming up the walls

of the jackets each time the regulator was
opened, and above all to the defective

drainage of the jackets, which probably

transformed them into condensers. A bet-

ter means of draining the steam jackets

must therefore be sought for.

All the other failures with steam jacket-

ing which we have heard of were due to

the difficulty in keeping the jackets prop-

erly drained. When the water of conden-

sation is permitted to accumulate in the

jackets they become veritable condensers.

We consider a much more practicable

way than steam jacketing for keeping lo-

comotive cylinders hot would be to pass

the gases of combustion around them.

There is no question that engines with in-

side cylinders use less steam than those

with outside cylinders, and the difference

is due to the inside cylinders being partly

in the smokebox, where they enjoy the

flow of the hot gases. A few attempts

have been made in this country to carry

the fire gases over the cylinders, but they

were not successful, principally because

the passages were too small.

To the master mechanics who are

searching for the means of keeping loco-

motive cylinders protected, we would sug-

gest that the capabilities of good lagging

have been by no means exhausted.

Experimental Devices on Locomotives.

We have remarked more than once that

practices which are found decidedly eco-

nomical for using and distribution of

steam in stationary and marine engines

have proved to be the worst kind of fail-

ures when attempts were made to apply

them to locomotives. It is very difficult

to convince inventors of this fact, for it

almost invariably happens that when an
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inventor brings out anything as an im-

provement on the steam engine, he wants

first to try it upon a locomotive. These

people ought to remember that an engine

doing its best to haul a train on time over

rough track and under the most trying

conditions of weather is not suitable for

working into favor strange devices.

QUESTIONS ANSWERED.
Correspondetils wishing to have ques-

tions answered in these columns should
send in their names and addresses, not /or
publication, butfor evidence 0/ good faith.
We throw all anonymous letters into the

waste basket.

(58) C. W. C, Des Moines, Iowa,

writes

:

Please answer this question in your

Questions Answered department, as it

is a subject of many opinions here: How
would you work a monitor injector with

the priming nozzle broken out? Can it

nf compression lifting thoni off tlie seat

tno easily.

(60) Will you kindly give an expert

answer to the following

:

A takes an engine out on work train

("stormy weather), runs out of water, lets

engine die, afterward pulled to water tank,

fills up, raises steam and completes trip.

B takes engine following trip, makes a run

over a division of 200 miles with heavy

freight, lays over 18 hours and starts on

return trip. After running y^ miles crown

sheet is dropped one inch, pulling through

ten staybolts, all others leaking and buck-

ling sheet the whole length of box, B
claiming two gages of water when acci-

dent happened. N. B. : No. leakage to

crown bolts prior to accident, crown sheet

showed overheating, and B was dis-

charged. C, a third party, comes forward

as an expert, and was on work train with

.A and claims crown sheet of engine was

then damaged, and the next man taking

substance out of the smokestack. My
opinion is that B took the engine that A
had burned and kept running until the

bran was burned out and then the sheets

show'ed the condition they were in when
A had to get his engine pushed to the

water tank. That is my judgment of the

mattter, although, of course, it is such a

delicate one that I may be mistaken. I

should recommend that C be carefully ex-

amined about what he saw that made him
think that the crown sheet was damaged
while under the charge of A.

People acquainted with the power de-

veloped by horseless carriages have found

out that a mechanical horse-power is not

so efficient in tractive power as a living

horse. The "Engineer," of London, says

that various trials have demonstrated that

a mechanical horse-power is in practice

equivalent to about one-fifth a flesh-and-

blood-and-nervous-energy horse-power.

CHANGES OF THIRTY YEARS.

be done? A.—Not unless the water in

the tank is high enough to run into the

injector.

(59) G. M. S. asks three questions about

valve motions, which will be evident from

the answers: l. Back pressure in locomo-

tives is practically all due to the exhaust

nozzle, and not to the valve motion. The
nozzle is made small to produce draft on

fire, but the back pressure is less than is

usually supposed, hardly averaging 4
pounds. Compression is sometimes con-

fused with back pressure, and while some
think it detrimental, it has proved to be

beneficial and necessary in fast-running

engines. In locomotive work none of the

valve gears, which are theoretically better

than the link, has ever equalled it in econ-

omy. 2. Port opening is another port

where theory and practice do not agree.

Valve motions have been designed to give

larger port opening than the link, but the

advantage seems to be on paper only. 3.

Valves are not fully balanced, on account

engine out would get caught as happened.

This latter statement is made some five

months after accident occurred and in

order to convince some skeptics I would

ask, is it possible or even probable for a

crown sheet on a locomotive to be dam-

aged to any great extent without starting

a leak in crown staybolts ? A.—I have

considerable knowledge concerning what

might be called the cooking of boilers to

prevent case of carelessness falling upon

the man who was really responsible. Now
in regard to the question raised in your

letter, I shall give a theory: A took out

an engine and scorched the crown sheet

from which he let the engine die. When
he was pulled to the water tank, he put in

bran or some similar substance into the

boiler before or after filling it up. That

bran or similar substance will hold a boil-

er tight for a run of two or three hundred
miles, depending on the quantity that was
put in and the care that the engineer takes

to prevent the boiler from foaming the

The Changes of Thirty Years.

The two locomotives shown above be-

long to the Denver & Rio Grande. They

make a striking contrast in size and capa-

city, besides illustrating quite graphically

the progress of locomotive construction in

thirty years. The small engine was built

by the Baldwin people and set to work in

1871. The cylinders are 10 x 16 inches, and

the steam pressure is 120 pounds, and the

total weight of the engine is 12 tons. It

is still in regular service on a branch road.

Engine No. 904 is of recent build, hav-

ing also been turned out from the Bald-

win Locomotive Works. The cylinders are

22 X 28 inches, and the steam pressure is

200 pounds. The engine weighs in work-

ing order about 100 tons.

The Pan-American exhibits of the

Becker-Brainard Machine Company, Hyde
Park, are neatly shown in a little booklet

they have just issued.
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The Chester Steel Tie.

Having seen several newspaper accounts

about the Huntingdon & Broad Top Moun-
tain Railroad having great success with

metal ties, we wrote to General Manager
Carl M. Gage making inquiries about what

their experience had been with metal ties.

He was kind enough to send us a model of

the tie they have been using, which is

called the Chester metal tie, and the an-

nexed engraving has been made from a

photograph of the model.

Mr. Gage writes : "We put forty-four

of these ties in our track in October, 1899,

and they remained there until October,

1900, carrying all the light and loaded

traffic of the road without developing any

deficiency in the bearing surface or other

requisites of a steel tie. They were removed
from the track lately on account of re-

laying the track with a heavier rail than

that for which the tie was designed, but

while in the track they were subject to the

greatest amount of traffic that we could

give them, carrying 150-ton engines and

100,000 pounds capacity cars, and, as far

as our experience goes, consider them a

very good tie; but as lumber is very plen-

tiful along our line, and will be for some
years to come, we are not thinking of

adopting them."

Along the Erie Railroad.

THE MEADVILLE SHOPS.

This is one of the large division points

of the Erie, and the locomotive work has

grown so that it became necessary some
time ago to remove the car work to other

points—Kent receiving a good share of it.

As at most of the other divisions, they

are well located in a very pretty country,

the only drawback being the occasional

"cussedness" of French Creek—an inno-

cent enough looking stream in most sea-

sons. In the spring it gets "rambunktious,"

and on two occasions has risen—I don't

dare say how many feet—out of its place

and flooded the shops, once to a depth of

31 inches. This is rather discouraging on

tools, and fortunately doesn't happen

often.

As in all the Erie shops I have found,

there is the air-brake instruction plant

—

and a very good one—and the numerous
charts of Railway and Locomotive En-
gineering are also in evidence. Air is

used very liberally in various ways, the

machine for equipping air hose with all

connections being particularly convenient,

and turns out 360 in ten hours.

In the blacksmith shop they use oil fur-

naces which are equipped with the Brown
burner. This makes a fine fire, as it can

be regulated to just the heat desired. Here,

too, is a big Acme bolt-header, which,

besides its regular work, forges up oil

cups from solid stock and does other spe-

cial work. These oil cups are made at a

remarkably low cost, probably as cheap

as castings. Here, too, is an air bull-

dozer for drawbar pockets and similar

work, and a Debomburg welding machine,

which has been improved by the addition

of an air cylinder for forcing the pieces

together. In this machine, it will be re-

membered, the pieces of metal are clamped

after being heated and simply forced to-

gether. It hardly seems credible that

frames 5 inches square can be welded in

this manner, but such is the case.

In the erecting shop was an engine

which had evidently "been into some-

thing" and bent a frame down a little.

Instead of taking this down and having

the pleasure of removing the long cylinder

or saddle bolts, a portable charcoal forge

was put on, air blast applied, and these,

together with a jack under the front end,

soon persuaded the frame to resume its

normal alignment. When the frame is

bent up, they put a crossbar under the

head of the rails and pull the bend out

with a turnbuckle arrangement.

The air press for forcing in rod bush-

ings and driving-box brasses is rather

novel and effective. The air cylinder is

divided in the center and has two heads,

really making two cylinders of the same
size and with the same rod. Air is ad-

The criticism of one of our correspon-

dents on the traveling fireman at this point

is resented by a large portion of the en-

gineers and firemen as being unjust. We
never intend to admit personal attacks in

these columns and regret that this para-

graph escaped the "blue pencil."

The writer is indebted to Mr. Kells for

his courtesy in personally conducting him
around the shops and pointing out the in-

teresting features. He also showed me
some specimens of scale formation ob-

tained from the Western division of the

Erie, which are eye-openers to those who
have good water to deal with. I wouldn't

dare say how thick or how large they

were.

HORNELLSVILLE SHOPS.

Although not as large as at Meadville,

there are tracks for twenty-one engines,

and Master Mechanic Bond turns out a

large quantity of work. Formerly located

here, he was transferred to Susquehanna

about seven years ago, and has only been

back here about a year.

One of his first moves was to make a

pneumatic flue swage for the boiler work,

and as they have flues varying from ij^

CHESTER STEEL TIE.

mitted to each by separate valves, and as

a rule only one is used. If, however, the

pressure is not sufficient, air is also ad-

mitted to the other one, doubling the pres-

sure if necessary.

The old car shops are being used for

cab work and as a tank shop, and new
cement floors are in order. The round-

house is well equipped in this respect, the

cement being laid on a 14-inch slag foun-

dation. Ample provision is made for

draining the floor, so that water cannot

help running off as fast as it comes out of

a boiler. They have also added an elec-

tric "donkey" on the turntable, which is

a decided improvement in any place.

The sand house is very conveniently ar-

ranged. The sand falls on the floor as

dried and is shoveled on to a screen, from

which it goes direct to an air drum. When
the drum is full the valve is closed, and

air being admitted forces the sand up to

the bins ready for the engines.

The general foreman, Mr. Cole, has one

of the best gardeners in the shape of an

office assistant that we have seen. He
has v/indow boxes galore and hanging

baskets that grow in spit of all the sur-

roundings of a railroad shop. It is very

attractive, and such a contrast with most

offices that it is noticeable at once.

to 2j/^ inches, it requires a number of dies

to cover all sizes.

They have a steam turntable on similar

lines as at Salamanca, and the one to be

installed at Huntington. A light bridge

of iron is built over the center of turn-

table to carry steam from overhead pipe

at the center to the engine. Two Moran
flexible joints are used and there is no

difficulty in leakage or steam delivery.

The cinder track has a novelty, which

is due to Mr. Bond, in the shape of a

plow which saves shoveling out between

the tracks— at best a mean job. This is a

sheet-iron arrangement attached to a small

ballast car, which is pushed by an engine

over the cinder track as often as neces-

sary. This plow gets down between the

rails and scoops out the cinders, throw-

ing them over the rail to one side and be-

side the cars to be loaded. Here they have

to be shoveled.

New coal pockets, sand house and cin-

der tracks are under way, however, and

in the new one the shoveling is to be done

away with entirely. This is a point where

most roads are weak.

Engine Despatcher Chapman, our rep-

resentative at this point, has quite a curi-

osity in his office in the shape of engi-

neers' photographs. These are good-sized
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pictures in cast-iron oval frames. They
were taken over twenty years ago, the

plan being to have photographs of all the

engineers, but the scheme fell through.

The company furnished the frames.

C.

A New Type of Car for Steam Roads.

To most steam railroad men the terms

"convertible" and "semi-convertible," as

applied to passenger cars, need some ex-

The car which we illustrate belongs to

the semi-convertible type, but in its con-

struction is radically different from any-

thing that has heretofore been produced.

It is the invention of Mr. John A. Brill

of the J. G. Brill Company and is being

adopted by many high-speed trolley roads

as being a satisfactory solution of a ques-

tion which has troubled both steam and

street railway men—that of giving a pleas-

ant open car for summer use and at the

OUTSIDE APPE.\RANCE OF SEMI-CONVERTIBLE CAR.

planalion. They originated with the

street railway men and grew out of the use

of open cars with side entrances for sum-

mer and closed cars of ordinary types for

winter. At an early period in the history

of street car building an attempt was made
to produce a car which in summer weather

could be thrown open and at other sea-

sons completely closed. This type of car

gave rise to the name convertible.

The semi-convertible car was of an en-

tirely different type, the theory being that

same time providing a satisfactory closed

car. It is especially designed as a safe

and pleasant car for suburban traffic.

It has a somwhat lighter side than the

standard car, but by reason of the method

employed in framing and the construction

of the roof, is at least as strong, if not

stronger, than the standard type. The
leading features are a side consider-

ably lower than usual which can be made
either straight or curved, as may be de-

sired, but in this case the steam car truss

'^k^^^
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The American Society of Mechanical

Engineers at Milwauliee.

Milwaukee can probably be called the

convention city of tbe United States, and

it certainly does itself proud if it takes

care of them all as it did the Mechanical

Engineers last month. The attendance

was very large, considering the distance

from the majority of the members.

As usual, most of the papers related to

manufacturing instead of to railway work,

the only distinctive railway paper being

the one by Prof. Storm Bull on the "Lo-

comotive Exhibits at the Paris Exposi-

tion of 1900." He regretted the small

American exhibits in this department, but

unfortunately omitted to give some of the

reasons, one of which was the obstacles

put in the way of our builders getting

their exhibits in place and of securing

adequate space.

He noted the gradual adoption of Amer-

ican ideas in the locomotives of various

makes, and was wonderfully impressed

with the "watch finish"' of some of the

foreign builders.

We all like to see fine workmanship.

but the best mechanics know when to

omit unnecessary work, and as our loco-

motives are made to earn dividends it is

but proper that they should be "built for

business" in every sense of the word.

Most of the engines shown in this paper

were illustrated in Railw.w .\xd Locomo-

TTVE ExciNEERiN'G last year, so that it is

hardly necessary to mention them in de-

tail. The tendency toward the eight-

wheel and Atlantic type is marked, as is

also the growth of compounding in

Europe. Out of sixtj'-six locomotives ex-

hibited there were thirty-four compounds,

one more than half the total.

Of these, seventeen, or half, had four

cylinders, fourteen of them being for fast

passenger service; one was a three-cylin-

der and the balance two-cylinder com-
pounds.

Russia has evidently made great prog-

ress in locomotive building, exhibiting

five engines and, with one exception, the

largest locomotive shown.

The German builders very thoughtfulh'

arranged among themselves as to what

should be exhibited, and in this way
showed a good selection of types used in

Germany. This plan has several good

points which might be adopted elsewhere

to advantage. The paper contained many
line drawings, mostly taken from The
Engineer .Tnd Engineering, of London,

showing details of construction which in-

terest railway men. A very complete

table at the end of paper gave the leading

dimensions, all of which are useful in

making comparisons.

Ex-President C. W. Hunt presented a

connecting rod which has several points of

interest. The cut shows two types of rod

ends, both made after the same plan.

The bushing is split at one side, as

shown, and is adjusted by the wedge B,

which is controlled by screw C and flanged

head F.

After the rod is planed, the hole for

wedge B is drilled at an angle of about

I in 10 to the axis of the crank pin. The
cylindrical plug B, which is an easy slid-

ing fit, is then inserted and held fast while

the hole for bushing is bored at right

--C

angles to the rod. This gives two cylin-

drical holes, but the angle existing be-

tween them makes B a wedge, as shown

in the section view. The manipulation is

easy and needs no explanation.

Troubles of a Suburban Road.

BY R. E. :J.\RKS.

I dropped into my friend Jones' office

the other day, and although he had a

visitor he motioned me to a seat in the

corner. Jones is superintendent of the

Loneleyville branch of the Blimtown &
Cross Creek road, and has been making a

number of changes in the service, egged

on by the general superintendent. But

Jones gets the blame, and lots of.it, and

perhaps he deser\-es a share.

His visitor was evidently a railroad man
and was laying down the law in great

shape. He was saying

:

"T don't know as you're to blame. ^Ir.

Jones, but whoever is don't know the first

law of railroading—that is, keeping the

road clear. Three times in the last week

you've held us up from 15 minutes to a

full hour without any cause. Take that

wreck on the hill the other night ; held us

35 minutes before you began running

trains around it, and then you ran the in'

trains instead of the "outs' for 25 minute;

more."

"Had to get cars in before we could

run any out, Mr. Smith, and" •

"Yes, but }'0U had ten trains of com-

muters—most of 'em cussin'—and couldn't

make up your trains anyhow till they got

out. You handle wrecks like a lot of far-

mers, anyhow. If you can't get 'em on

the track at once—one car at a time, not

a whole train at once, as you tried to do

—

run around them or roll them down the

bank. Keep the road open at any cost

—

only way to be earning monej' with it."

"But, Mr. Smith, we didn't get word

about that for a half-hour, and they asked

for the wrecker, so we sent it out—that

blocked the other track, and"

'Say, Jones, are you trjing to shield

someone else, or don't you know any bet-

ter? Why didn't you hear of it at once?

Because you haven't a signal station for

eight miles—on a suburban road, too.

Need one every two miles at most on this

kind of a road—every mile is better. Then

they can direct running trains around

wrecks when you have the cross-overs put

in, as you ought to, everj- half mile.

"'Crew asked for wreck car, did they?

Would you have sent them a balloon or a

private car if they'd asked for it? Why
not find out what they need, before block-

ing the road just at night—busiest time of

day—with a wreck car or anj'thing else?'"

"You commuters have to kick abour

something anyhow, Mr. Smith. If you

weren"t delayed you'd find something else,

ycu know.'"

'There's more truth in that than I like

to admit, Mr. Jones, and I've defended

ycur service many a time against unrea-

soning kickers. But I used to railroad ii

myself—before I got a better job—and I

knOAv what I'm talking about. Commut-
ers have more right to kick than occa-

sional travelers, anyhow". They pay you

a month in advance for running j-our road

—you get the money whether they are laid

up with the grip or go away on a vaca-

tion. Now let me tell j'ou what I'd do.

It wouldn't save all kicks—can't hope to

do that—but it would lessen the just ones.

OXE OF THE C.\R5 IX THE DYX.\MITED TR.\IX

—SPLINTERED LIKE TOOTHPICKS.

First—I'd put a big sign in the station

whenever trains were delayed—something

like this

:

Train service will prob-

ably be resumed in 30 min- :

: utes. :

or whatever time it would be. Then they
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could wait or go home any way they

pleased. You wouldn't lose anything, be-

cause you have their money anyhow. As

it is now you keep them waiting—expect-

ing every minute will let them out, and

your station men don't know or don't tell

a thing.

"Half the lime you let them into the

train and run us out on the meadows,

where we can't either walk or ride by any

other road, and hold us an hour. That's

what makes us mad, and doesn't put a

dollar into your treasury.

"Sccond^I'd put in cross-overs—back-

ing cross-overs, so not to run against the

points—every half mile. Then you could

friends in any business—even railroading,

Mr. Jones," and Smith bowed himself out.

"Whew—gave me a good roast for fair,

didn't he, Marks? What the deuce are

you laughing at, anyway?"

Then I told him I happened to live out

on the same line and could appreciate all

his points.

"Well, candidly, Marks, I know it as

well as you ; but what can I do when the

G. S. and the G. M. think I'm 'way off

and they know all about it. I wish Mr.

Smith would tell them what he did me:

but if I send him there it's acknowledging

that I'm a figurehead or a tobacco sign,

and they'd think it was a put up job to

adds much to the appearance of the place.

One peculiarity about gold fish which was

new to me is in the feeding. Mr. Stewart

pointed out several that were turning to

silver fish, and told me that the fish e.xperts

said it was due to their being fed food

which contained salt in even minute quan-

tities. This, it is said, turns them from

gold to silver, and their food should be

carefully selected to avoid all salt. But

to return to engines.

The present arrangement is very un-

handy for getting boilers from the erect-

ing shop to boiler shop and vice versa.

But this is all to be remedied by changing

and building, and by fall quite a trans-

THE RESULT OF DYNAMITE IN A COLLISION—BOTH B.^KNS SHOWN WERE BADLY SHATTERED.

Tun around almost any wreck with mighty

little delay.

"This means signal stations or towers

every mile or so, but you need those any-

how—wouldn't have had that rear-end

smash at Oakley last year if you'd had

them.

"Third—I wouldn't change the time

table every fifteen minutes, as you've been

doing lately, nor try to save time, by

cutting out too many stops on the morn-
mg trains. Frequent train service, even

if the time is five minutes longer, accom-
modates more people and builds up the

towns on your route.

"The nearer you approach trolley-car

service in point of frequency the more
convenient it is to passengers and the

more friends you make. It pays to make

bolster up my ideas. Only thing I can do

is to grin and bear it—or hunt another

job. and I never was a good hunter."

Huntington Shops of the Chesapeake
& Ohio.

This is quite a large plant and Master

Mechanic Stewart has several very desira-

ble improvements under way which will

increase its output considerably. Located

about two miles from the center of the

city of Huntington, W. Va., there is am-

ple room for expansion and further addi-

tions will be necessary.

Grass plots, with hard walks between

them, are found in front of the office

building, and Mr. Stewart even has a

fountain and several good-sized gold fish.

It is not at all elaborate or expensive, but

formation will have taken place. The

storeroom or building will also be largely

increased, and anyone who sees the im-

mense amount as well as the great variety

of material which is stored here will see

the necessity of more room. It is not

only engine supplies, like lubricators, in-

jectors, headlights, etc., but car supplies

which include an endless varietyof screws,

hardware of various kinds and chimneys,

lanterns, etc.

The erecting shop is being extended to

include two more tracks, both of which

will have drop pits. Adjoining this ex-

tension is a new wheel shop, where all

the wheel lathes and kindred tools will be

grouped. This includes Xiles wheel lathes,

wheel press for the largest wheels used,

axle lathe and boring mill for car wheels.
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Then there is a new Jones & Lamson flat

turret lathe, one of the best tools that

ever was built for a larger variety of work
than most shopmen imagine ; an Ingersoll

heavy planer-type milling machine and an

American fox turret for brass work.

The car repair shop, too, has its share of

modern tools and is a busy place. When
it is considered that this uses over 500,000

feet of lumber a month—and this in car

repair work alone—one gets an idea of the

amount of work handled by this plant.

This is also to be enlarged to meet the

increased demand, as well as the long cars

now being used which seat seventy people.

In this connection must be mentioned

their graining device, which was described

about two years ago in this paper. It

consists of a roll about 15 inches in diam-

eter by 6 inches face, the outer covering

being of a composition like a printers'

ink roller. A nice piece of wood is se-

lected for its grain and painted with a

preparation. The roller is passed over it

and, by then rolling it over the piece of

wood to be grained, the exact counterpart

of the natural grain is produced. There
is none of the exaggeration found in the

usual graining, but it gives the real thing

true to life'.

They also make all their own mirrors,

both plain and fancy, and in fact the whole
plant seems to be complete in every way,

for they also make everything from head-

lights to drinking cups in their tin shop,

and a variety of work in other depart-

ments.

The engine running their machine shop
is fitted with a compressed-air device

which is a little ahead of anything I have
ever seen. It is connected to different

points in the shops, and, on being oper-

ated, not only shuts off steam, but admits
air to the exhaust side of piston so as to

aid in stopping. This proves very effect-

ive and shuts the engine down in a re-

markably short time.

The increasing use of air has necessi-

tated a new compressor, and Mr. Stewart
has designed a two-stage compressor
which works very nicely and has one or

two novel points. It takes air through
an extension of the piston rod and delivers

through a similar, though smaller rod on
the other cylinder. It uses a Scotch yoke
instead of connecting rod, and has a very
ingenious device for self-regulation.

There is a small cylinder with a piston

having a spring on one side and air pres-

sure on the other. A drop in pressure

allows the spring to move the piston and
this operates the valve gear to give more
steam to cylinder. It works very nicely

and keeps the pressure very uniform, as
it should be.

All tools are forged by the blacksmith
in quantities and ground by the tool-

grinder in a room by himself. Connecting
this room with various points of the shop
are pneumatic tubes, such as we find in

the large department stores. When a tool

is dull, a man goes to the nearest tube.

puts the old tool in the carrier, places it in

the tube, and away it goes by air to the

grinder. He sends back another just like

it, and little time is lost from the lathe,

nor is there any waiting at the toolroom,

as is often the case.

In this little grinding room is also an

auxiliary oil supply to prevent the neces-

sity of going to the main oil house. The
oil is piped underground and forced by

air so as to be always on tap where
wanted.

The oil, too, is taken from the tank

cars by air, and gets them remarkably

clean—the little remaining being drawn off

at the bottom.

Air hoists abound, and everything pos-

sible seems to be done to make the work
easy and yet turn out a large quantity.

The transfer table here is worked by com-
pressed air, as at the Queen & Crescent at

way of a transfer table.

In the winter the air is reheated in the

most approved style. The reservoir is out-

side the house and exposed to the weather,

so the pipe from reservoir to engine is

given about ten turns around the stove,

and there is no question as to its being

heated.

There is also a hoisting, or rather a

pulling, engine just outside the car shop,

so that by the use of snatch blocks cars

can be moved any way without the back-

breaking and time-consuming method of

pushing too often used.

The main engine proving too small, Mr.

Stewart replaced it with a new Corliss,

built by the Bass Foundry, which appears

to be doing good work. The old engine is

to be utilized, however, in driving a dyna-

mo for electric lighting, this being one of

he improvements under contemplation.

STEEL R.\CK—NOT SO HEAVY AS IT LOOKS.

Ludlow, but some of the details are dif-

ferent, and perhaps a little more complete.

This combines a windlass for pulling cars

or engines on the table, and has an ar-

rangement which permits recharging with-

out the operator leaving his seat.

Between each track, in the side wall of

the transfer pit, is a brass cup or cone,

with a valve having a projecting stem. On
the table is a small leather-faced cone,

which corresponds to the stationary one,

and which is operated by a small air cylin-

der.

The engineer has a special valve, like a

miniature engineer's valve, for braking,

and it seems to do everything except to

foretell the weather. Perhaps it can do

that, but I didn't see it.

In one position it admits air to the

small cylinder mentioned, throws out

charging pipe, which fits the brass cone,

and unseats the valve it contains. Then
the reservoir on the table charges at any

track. Another position throws the wind-

lass into position and locks the table

against all movement, while still others

do about anything that is wanted in the

A Neat Steel Rack.

One of the neatest steel racks that we
have ever seen is in use in the shops of

the Woodward & Powell Planer Company,

of Worcester, and the idea evidently be-

longs to Mr. Powell, of that company.

As will be seen, it consists of a base cast-

ing, two square commercial bars, tie cast-

ings and arms. The sizes and proportions

of these can be varied to suit individual

cases, and it is a cheap rack as well as

a neat and substantial one.

Each casting has a square hole cored

through large enough to admit the size of

bar determined on without any machin-

ing. The bases are fastened to the floor

in any desired position, the bars inserted

of the required length, and then "arms"

and "ties" alternately put in place. Two,
three or four sets of arms can be put up
for long stock and the height added to

as required. After making patterns for

each of the three parts, the only cost is

the castings and the bars, neither of which
is expensive. For finished work, Mr. Pow-
ell covers the top of the arms with leather

belting.
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Air=Brake Department.

An Adjustable French Brake.

The brake herewith illustrated is of the

type which derive their force from the

actual rotation of the axles and of the

wheels which it is desired to brake. It is

intended to utilize the existing brake gear

of the vehicles by acting on the controlling

connecting rod of this brake gear through

a cable winding itself on to a drum which

is set in movement by the wheels them-

selves.

The annexed drawing, which is merely

a diagram, shows by way of example the

arrangement of a brake according to the

present invention. A represents the under

framing of a car. B is an axle of the

same, a is the brake-gear-controlling lever

or bar. It is upon this bar that attraction

must be exerted to apply the brake blocks

against the tires of the wheels. To this

end the extremity of the bar a is con-

nected by a pin 6 to a lever c, pivoting

about the axis d and carrying at its other

end a pulley e. Over this pulley passes a

cord f, the free end of which is wound
on to a drum g, the other end being at-

tached to a hook !i. Upon the axle of the

drum g is keyed a driving disk i, and the

axle itself is carried by a fork /, keyed to

the pin k. On the same pin k is keyed

another lever /, one end of which ni is

connected by a rod n to the hook It, and
the other end of which o is provided with

notches in which one can place an adjust-

able counterbalancing weight p. On the

rod n is fixed in any appropriate manner
an elastic diaphragm q, serving as a cover

for a dish r, which communicates with the

general piping s, in which an ejector main-

tains a sufficient degree of vacuum. Un-
der these conditions the atmospheric pres-

sure by pressing on the diaphragm q raises

the counterbalancing weight p and also the

drum g. Springs of a sufficient strength

bring the brake gear back and maintain

the brake blocks at rest.

When the brakeman puts the piping j in

communication with the atmosphere the

weight p applies the disk i on the tire of

the wheel, the rotation of the wheel drives

the disk, and with it the drum g, and the

cord f winds and puts the lever c into the

position (shown on the drawing) that cor-

responds to the braking.

If by the rotation of the wheel the ten-

sion of the cord / would overcome a cer-

tain limit that is determined by the rela-

tive length of the arms of the lever I, the

pull of this cord upon the hook h and the

rod n would be sufficient to rotate the

levers / and ;' about their pivot k, thus

raising the drum g, unwinding the cord

and releasing the brake gear.

As will be understood, the intensity of

the brakage depends upon the position of

CONDUCTED BY F. M. NELLIS.

the weight p on the lever 0. It is then

very easy to render the intensity of brak-

ing proportionate to the load of the car.

The characteristic of this kind of brake

is the use of the driving disk i, which

comes in contact with the tire of the

wheel. The inventor believes that by mak-
ing the disk of steel, such as the rail, the

coefficient of adherence between the disk

and the wheel would be the same as it is

between the wheel and the rail, preventing

Mr. Rhodes' Reminiscences of the Bur-
lington Brake Trials.

The address of Mr. Godfrey W. Rhodes

to the Air-Brake Association will pass

into air-brake history as probably the most

interesting and instructive lecture ever de-

livered to an air-brake audience. And the

generosity of Mr. Rhodes in temporarily

casting aside the cares and duties of his

high office to spend an hour with the

young, vigorous Air-Brake Association

Bailwai/ 1[ Loeui

DIAGRAMMATIC SKETCH OF A PROPOSED VARIABLE BRAKING POWER DEVICE FOR LOADED

AND EMPTY CARS.

sliding or skidding, and thus rendering the

action of the disk effective and not affected

by the weather.

The device may be controlled by steam,

compressed air or electricity.

Examination Questions and Answers.

If you want to know all about the West-

inghouse and New York air brakes, their

construction, operation, diseases, symp-

toms and cures, send us 25 cents for a

copy of the Air-Brake Association's Stan-

dard E.xamination Questions and Answers,

adopted by the May, 1901. convention

—

3 well illustrated book of 132 pages, 800

questions and answers, a record of the

actual experience of hundreds of leading

air-brake instructors and inspectors in

every-day service with air brakes, on all

kinds of roads from the Atlantic to the

Pacific and from the Great Lakes to the

Gulf of Mexico. All about the newest

and recent appliances, and strictly up to

'date.

was a compliment thoroughly appreciated

and an act which will not be forgotten.

Mr. Rhodes' address was of a reminis-

cent character and dealt with the conditions

existing prior to the now famous Burling-

ton brake trials, the trials themselves and

the subsequent development of the present

form of brake. So vivid was his word-

picture of the Burlington trials that many
of his listeners wondered at his intimate

knowledge of the detailed occurrences,

never once thinking that the modest and

unostentatious gentleman before them was

the chairman of that important M. C. B.

committee that drafted the brake require-

ments and conducted the two years" tests

at Burlington. Not once did the unselfish

man refer to anything the chairman had

done, but instead spoke of the work of the

committee as a whole. Nor did one-tenth

of his audience know that this forceful but

modest speaker was the man whose in-

dividual work, next to that of Mr. West-

inghouse, had done more than that of any
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other man to evolve, perfect and establish

the quick-action brake.

The hour passed as a few minutes, and

Mr. Rhodes, unnecessarily apologizing for

detaining his hearers from dinner, and

wishing the Association continued success,

hastened back to his duties, leaving behind

him a much pleased and well entertained

audience.

made thereby than are now made ; but

these very short stops from very high

speeds are made only by the pencil of the

sensational reporter of the daily news-

paper.

CORRESPONDENCE.

Abnormal^ Short Stops.

From time to time we receive communi-
cations or inquiries from readers, inclos-

ing newspaper clippings which describe a

wonderfully efficient power brake war-

ranted to stop a train running at a speed

•of 60 miles an hour in a distance of 10 or

Pressure Retaining Device.

I have recently invented a pressure re-

taining device, to be used in conjunction

with the automatic fluid pressure brake,

which will make always available the

maximum efficiency of the brake and at

the same time eliminate practically all the

difficulties which now encumber its use.

In principle it is so simple that a casual

PRESSURE RET.-MNING DEVICE.

15 yards. These wonderful (?) devices

often exist only in the mind of the news-

paper reporter, and he makes the best of

the thought. Sometimes a really meri-

torious device is learned of by the re-

porter, who expands upon his oppartunity

until finally the description is in keeping

with the sensational tendencies and other

-articles of the modern newspaper reporter.

It should be borne in mind that the

enormous energy stored up in a rapidly

moving train cannot be instantly arrested,

unless the results which would follow

would be similar if the train were to run

into a cliff of rock. A terrific force would
be required to stop a fast modern heavy
train in a few feet, and a corresponding

shock to passengers and lading would re-

sult.

Without doubt, greater force could be
brought into play and shorter stops be

reference to the accompanying drawings

will make its workings plain. It consists

essentially of a continuous pipe G extend-

ing from the rear of last car in a train

into the cab of locomotive, with the usual

cocks and hose connections between the

cars and a branch pipe C (see Fig. 2)

connecting the retainer pipe G with the

exhaust port of triple valve. In this

branch pipe C there is a check valve L
which opens towards the retainer pipe and
closes towards the brake cylinder and a

two-way cut-out cock ;V. On the retainer

pipe G in the cab (see Fig. i) is a pres-

sure gage /, a safety or reducing valve I,

an exhaust valve K and a valved connec-

tion with main reservoir G',

With present means and advised meth-
ods of train handling, when descending

grades with air only, retaining valves are

turned up at the summit and when you get

your train on the grade you apply the

brakes. If the first application is too

heavy and your train is running too slow,

you will have to release. All this air is

thrown away. If your first application

was just right and your train is running

steady, you will have to release and re-

charge shortly, anyway, on account of

train line and brake cylinder leakage.

This air is thrown away also. The only

air you can save is the small and uncer-

tain amount you hold in retaining valves.

No wonder there is trouble with over-

worked and hot pumps with such waste of

air. With my retainer on that train, be-

fore reaching the summit when air is not

at a premium, you close valve K and open

valved connection between retainer pipe

and main reservoir and charge retainer

pipe with light pressure, say 10 or 12

pounds, which will be indicated on the

gage /. This pressure is held in retainer

pipe by checks L and prevents any undue
loss by expansion of brake cylinder pres-

sure when you release. When you get

your train on the grade you apply the

brakes in the usual manner but release

immediately; that is, change triples to re-

lease position. The brake cylinder pres-

sure meets the opposing pressure already

in the retainer pipe, the air cannot escape,

therefore the brakes are held applied with

nearly the full force of the application.

With my retainer in use, the time which

is now lost while brakes are held on with

the brake valve, is used for recharging,

and the heaviest part of the grade is just

as safe and practical a place to release and

recharge as on the level. If this first appli-

cation was too heavy, instead of throwing

a greattr pressure away in order to get a

les-er, as is now done, you simply open

exhaust valve K in cab and relieve the

cylinders to just the right point, the triples

being already in release position. If the

first application was just right and your

train is running steadily, you release as

before and replace the air used, then all

the air you need to run your train would

be that necessary to replace train line and

brake cylinder leakage. If your train

should gain a little in speed, a very light

application would steady the train; and if

train slows down a little, let a little pres-

sure out of cylinders by opening exhaust

valve K.

With my retainer in use the engineer,

by simply closing or opening exhaust

valve K "turns up" or "turns down" every

retainer on the train. It is only a second's

work, but he is sure it is done, and done at

the right time, too, and in addition he can

be certain "all retainers" are holding by

looking at the gage in retainer pipe. You
can descend a grade from top to bottom

with all brakes set, maintain as high and

uniform a rate of speed as if you had a

man to every brake wheel on the train, and

reach the bottom in safety with your train

fully charged up, ready at all times for

every emergency.

Frceland, Pa. J. B. O'Donneli.
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Air Pressure in the Oil House.

I am sending you, under separate cover,

an invention 01 my own for transferring

oil out of barrels into tanks, which at a

glance will very nearly explain itself.

The reservoirs 4 and 5 are the ordinary

air reservoirs used on locomotives and

will hold about 80 gallons of oil. The
suction pipe I from pump is cut into top

of reservoir through globe valve II. I

can cut the suction into reservoir 5 by clos-

ing globe valve 11 and opening globe valve

10. or vice versa. In order to get oil in

reservoirs 4 or 5 I start pump to work.

To relieve the pump of pumping against

tlie air pressure that is already pumped
up in the main air reservoir, I close globe

13 and open globe 8. This open« pump
discharge direct to atmosphere. Then I

close globe 9. open globe 12 and close 3.

This gives me a direct pull through what-

ever reservoir I have cut in up through

rel of headlight oil, and 3 minutes for the

other oils. There is no danger of any oil

getting in suction pipe to the pump, as we
empty only 52 gallons or a barrel at a

time and the reservoirs hold 80 gallons.

My air pump is in stationary engine room

and is 75 yards from the oil house, with

l!4-inch pipe and connections all the way
through. I don't know, but I think I am
making this pump do about as much as

possible, with the exception of cutting the

exhaust in as a heater for the oil house,

which I intend doing as soon as cold

weather sets in again.

R. H. Briggs, Jr.,

M. M., Nor. Ala. Ry.

Sheffield, Ah.

Brake Beam Lever Interferes.

On a certain engine on a Chicago road,

with brake beams hung outside the trucks,

the live lever of the rear truck became

.\IR DEVICE FOR EMPTYING BARRELS OF OIL.

suction pipe 6, down in barrel through

bung hole. After the barrel is empty I

open globe 3. This allows pump to get

air from this point while you are emptying

oil from reservoir through globe 7.

I use 5 for light oil and 4 for dark. The
three globes under main reservoir 4 are

drain pipes to the car, engine and valve oil

tanks. The one under 5 is for headlight

and signal oil ; so you see, after I get oil

into these reservoirs, it is no trouble to

get it in the tanks. I could empty it much
quicker b\ turning my air pressure from
main drum back in these tanks and forc-

ing the oil out; but as I have ij'4-inch

drain pipes and keep the oil to a tempera-

ture that it will run nicely. I do not find

any need for the addition.

It takes just 75 seconds to empty a bar-

bent so that the upper end of it came ex-

actly beneath the signal pipe. The i-inch

cut-out cock on the end of the signal line

happened, in this case, to come under the

tank timbers in such a shape that the han-

dle lay between the pipe and the tank

body. The result was, that whenever an

application of the brake was made with

the engine running ahead, the back beam,

together with the live lever, would rise

high enough to push the cut-out cock

body and handle together, causing, of

course, a signal pipe reduction and a blast

of the whistle. When the engine was at

rest or backing up the whistle was, of

course, not heard from.

B. B. MiLNER.

M. K. & T. Ry.

Hartford, Kan.

Auxiliary Air Pumps.

With the increasing difficulty of supply-

ing air for brakes and other auxiliaries,

the question of auxiliary pumps is quite an

important one. The plan usually proposed

is to run the auxiliary from the axle—and

it isn't a bad plan either; but I've another

scheme.

Extended piston rods are quite the

fashion, and as they don't do anything but

puggle back and forth, why not put them

to work? No need for any additional

packing; just let them work as a displace-

ment pump—single-acting, of course. With

a 4-inch rod the area is 12.56 square inches,

and with a 28-inch stroke gives 351.68

cubic inches for each piston rod every

revolution of the engine. Taking a 60-

inch wheel, we have 336 revolutions per

mile ; or at 15 miles an hour, 84 revolu-

tions per minute. This gives 285.41 cubic

inches, or 17 cubic feet, a minute from

each rod—34 cubic feet from both rods.

This is a pretty fair quantity, and can be

depended on fairly well, as there is noth-

ing to get out of order and only one valve

to seat besides check valve. Of cour e this

amount would increase with speed and de-

crease with smaller rods and stroke. If

desired, a by-pass could be used, or the

inlet valve held open, so as to let the rod

PROPOSED .\UXILI.\RY AIR PUMP.

run free. This might be an advantage at

times at high speed on a passenger engine.

An engine with a 3-inch rod, 24-inch

stroke. 70-inch wheel, at 30 miles an hour

would give 28 cubic feet a minute.

This thing works out fairly well, be-

cause ergines with big rods and long

strokes are slower speed, while the small

rods and somewhat shorter strokes run

faster. The sketch shows the idea, and it

will be seen to be very simple.

I'm getting ready to clip coupons from

the bonds I expect the railroads will give

me for this suggestion. I. B. Rich.

Hoiieyhrook, Pa.

Main Reservoirs on Top of Boiler.

I notice correspondence from Mr. Ar-

mour P. Payson under the head of "Pro-

posed Location for Main Reservoirs," and

I wish to say that on the Louisville &
Nashville Railroad, where we use the Bel-

paire firebox, we place the two main reser-

voirs, of about 18.000 cubic inches each, on

top of the boiler betv/een the dome and cab.

as shown in Fig. I, and side by side, as in

Fig. 2. We have been using them this

way for a little over a year with very good
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results. Very little water collects in them

and it does not make the engineer's valve

work any harder. It takes less piping to

M.JVIN RESERVOIRS ON TOP OF BOILER.

put them there than it does to put them
up under the front of the boiler or under

the tank. John F. Mullen.
Montgomery, Ala.

Main Reservoir on Top of Boiler. •

In your last issue, j\Ir. Payson has a

good article and several nice illustrations

proposing the location of the main reser-

voir on the top of the boiler.

This proposed location may be all right,

and Mr. Payson's scheme for taking off

some of the ugliness of a main reservoir

roosting on top of the boiler is all right,

but I would not favor a reservoir in either

a high or hot place.

If the location is a hot one. the air can-

not cool and deposit its moisture in the

reservoir, and consequently hot, moist air

will go back into the train pipe, cool and
deposit moisture. This I believe will re-

one blast, sometimes a long one. sometimes

a short blast each time the brake was

applied. If the signal whistle had sounded

each time the brake was released it would

have been no puzzle.

A gage was attached to the signal line

and showed the proper pressure there

—

I. c, 40 pounds with 70 pounds in the

train pipe and 90 pounds in the main

reservoir. The entire air-signal pipe was

gone over to locate the leak, but found

in perfect order. Finally the brake was

set full on, and when the live lever for

the back tender truck moved over it came
in contact with the handle and end of

the plug in the air-signal cut-out cock,

pressing it over against the spring in the

bottom of the cock and the air passed out.

This cock was turned around on the

pipe and brake lever also bent a little so

it could not come in contact with the plug.

This stopped the mysterious work.

Some years ago, with an engine newly
equipped with the air brake, it was noticed

that when the train was running, if the

brake was set with a gradual service re-

duction at the brake valve, an emergency
application was the result on the train.

When the engine and train were standing

still, no such action took place. The fault

in this case was the live lever on the

back truck of the tender rising up far

enough to strike the head of the inch cut-

out cock in the train pipe and push it

in so enough air came out of the train

pipe to give an emergency reduction. The
brake beam, shoes and lever rose up on
the wheels when the train was running

ahead so the top end of the lever would
strike the cut-out cock. If the brake was
applied with the engine standing still, of

cylinder overheating, or commonly termed'

"running hot." burning out piston packing

il it is fibrous and if it is metallic melting:

M-MN RESERVOIRS ON TOP OF BOILER.

suit in water in the train pipe and freezing

in winter. The air should go back cool.

If the location is high, the reservoir, in-

stead of accumulating the moisture, will

allow it to pass back into the train pipe.

Of course this could be cured by placing

a drain cock where it could be gotten at,

and the reservoir drained carefully. But
the hot location, I think, is a bad one.

Nashville, Tenii. Otto Best.

course the wheels would not move the

shoes, beams and lever up, so it was quite

a puzzle at first.

The cut-out cock was moved out where
it belonged—at the end of the tender where
the brake lever could not touch it—and
the trouble ceased.

Moral : Keep the brake levers where
they belong and do not let them strike

anything connected to the train pipe.

C. B. Conger.

Another Air Brake Puzzle.

I ran across an air-brake puzzle that

without the solution would keep even air-

brake experts guessing.

A new Brooks engine with a complete

Westinghouse equipment for passenger

service gave considerable trouble on ac-

count of the air-signal whistle blowing

Air Strainer for Pump.
In past numbers of R.\ilw.\y .\xd Loco-

motive Engineering, I have seen several

articles coming from engineers running

engines on the desert sections of the West
and Southwest complaining about their

air pumps giving lots of trouble from air

.\IR strainer for PUMPS.

it, stuck air valves, etc., caused from sand'

and dust being sucked in with the air into-

cylinder. Having had some experience in

these desert regions myself I know their

complaints are the real thing.

The enclosed sketch of air strainer for

pump explains a simple little device that

obviates all of this trouble. It will be seen

there is a casing made of Russia iron sol-

dered to the air strainer proper. This cas-

ing is filled with curled, oiled hair. A per-

forated cap is made to slip inside of casing

to" keep the hair in place.

Now when the air passes through, this-

oiled hair catches all the dust and dirt

and it goes into cylinder perfectly clean.

When the hair gets full of dirt, take it out

and wash it out in coal oil and then re-oil

with a little valve oil and put back again.

In this country it wants washing out

about every month, but in the more dusty

country it would require cleaning about

every two weeks. Try this device and

you will be surprised at the amount of

dust it catches that otherwise would find

its way into the air cylinder.

This device has been in use here for two-

years and works like a charm. Any tin-

smith can make one and put it on in twen-

ty minutes. I. F. Wallace,
Engr. C, St. P. & O. Ry.

Minneapolis, Minn.

A Higli Pressure Trouble.

Here is an air-pump puzzle.

Engine came into roundhouse with re-

port. "Top head on pump busted." The
air man, after examining pump (an 8-

inch) had good reason to believe that the

pump was in very good order, so placed

on pump a brand new head from the store-

house. The engine left the roundhouse on

a rush order to run light to a lower divi-

sion (this was in a mountainous country,

and first division here mentioned was at

a high altitude). Pump was going, having

75 pounds of air on ; but, several miles out,
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stopped, and not the least sign of a mo-

tion during the rest of the run was had.

The engineer came into the roundhouse

reporting: "Pump dead." The engineer

was at once ordered to take the same en-

gine through to the next division, picking

up a train on the road. The air man
boarded the engine with engineer and was

told of tlie trouble. After a hasty inspec-

tion of the reversing valve chamber, valve

and stem, reversing cylinder and piston.

with the liberal application of valve oil, he

screwed down the caps, and, the engineer

giving her steam, the pump started oS at

once and 75 pounds soon showed up on

the gage. "That pump seems O. K.," said

the engineer, "What was the matter with

it." But what the trouble was, the air

man seemed foggy in telling of. "A little

<iry, I guess," he said, and jumped off.

Then once again, when but a few miles

out, the pump simply lay down, and for

the second time died. The engineer picked

up the train and gave the brakies the sig-

nal for all hands out on brakes, and then

he did get jawed. The engine came into

the main terminal roundhouse with the re-

port, "No air."

The air man, after hearing a full account

of the day's trouble with the pump, exam-

ined it, put a little oil in and screwed

down the caps
; 75 pounds air soon showed

up. He then cut off steam, and in less

than 15 minutes the pump was reported

O. K. What was the trouble with the

pump?
The first man who examined the pump

found that it was in first-class condition.

Somebody was in a big hurry to get up

air, and had turned on steam lively, and

consequently burst the head. The top

head was removed and a brand new head

was placed on the pump. The new head

was reasonably supposed to be all right, as

it had been but recently received from the

manufacturer. The engine left that round-

house on a rush order to run light, and to

save time left roundhouse and was many
miles out before boiler pressure of 175

pounds was finally reached. This high

pressure killed the pump.

The same conditions came into play at the

second roundhouse—the engineer had al-

lowed steam pressure to fall, thinking en-

gine was to be housed. The third man
tried the pump with low pressure and
pumped 75 pounds. This third air man
had found such a disorder in pumps be-

fore and was familiar with the conditions

conducive to the trouble, and when exam-
ining the pump suspected at once, and cor-

rectly, the cause of stoppage. The revers-

ing piston was too closely fitted to its cyl-

inder, and the higher steam pressure

caused unequal expansion of the piston

and cylinder, thereby causing the piston to

stick. The air man removed the new pis-

ton and substituted a smaller one. Save
for minor air-valve troubles, the pump
ran for several months without any other

report against it. Frank Rattek.
Bridgeport, Mass.

QUESTIONS AND ANSWERS
On Air Brake SubJecU.

(,02; S. J. C, Logansport, Ind., asks:

Which is better lubricant to keep a

brake cylinder packing leather tight, oil

or grease? A.—Marvin's grease has given

the best results. However, some roads

have had discouraging experiences with

irresponsible greases and are still using

oil.

(63) J. McB., Syracuse, X. Y., writes:

Question 798 in the Air-Brake Examina-

tion questions and answers says, that with

the New York brake valve, you must stop

on running position to recharge the sup-

plementary reservoir after releasing brakes

or the valve will lose its equalizing feat-

ure that time. How about this? A.

—

That is right, as explained in the answer.

Neither can you apply your brake until

after you have recharged your auxiliary

reservoir. You must follow^ instructions.

(64) B. R. E., Ashland, Wis., writes:

I don't understand why you write about

"moments" when you are writing about

brake levers. I don't understand what

"moments" are. A.—As has been ex-

plained in the article on brake leverage in

May and June numbers, "moments" is the

term used to describe the combined in-

fluence of the force and lever arm. In

other words, "moments" is really iiidi-

pounds. The force is pounds and the lever

arm is inches. Combine the two and we

have inch-pounds, or moments.

(65) J. McB., Syracuse, N. Y., writes:

On page 86 of the examination questions

and answers it tells of the high-speed

brake. In emergency application the pis-

ton goes clear down. Isn't the air pres-

sure coming from the valve from the

auxiliary reservoir and brake cylinder

both? A.—Y'es. The triple is in full

emergency position, connecting the brake

cylinder and auxiliary reservoir, and the

pressure escaping from the regulating

valve therefore comes from both the aux-

iliary reservoir and brake cylinder.

(66) M. A. B., Columbus, Ohio, writes:

In fitting a rotary valve to its seat, how
should it be done? Should it be scraped

and what grinding material should be

used? A.—The seat should be trued up

first either in a lathe or by hand so that

it would be parallel with the joint. Then
true up the rotary face in a lathe, taking

off only sufficient to true it up. Now rub

the rotary on its seat, scrape off the high

spots, and grind carefully with ground

glass and oil or Trojan grinding com-

pound, stopping the moment a good joint

is obtained.

(67) J. McB., Syracuse, N. Y.. writes:

I notice in question 794 of the revised

examination questions and answers adopt-

ed by the Air-Brake Association that

sometimes the New York brake valve loses

its equalizing feature and can't shut off.

The answer says this is due to a leak

somewhere in the equalizing reservoir.

What should be done in this case? A.

—

The last half of the question 794, which
you have doubtless overlooked, answers
this, as it says "requiring the engineer to

push the valve handle toward lap notch

to stop the discharge from the train

pipe."

(68) J. A. J., Cleveland, O., writes:

Some new Brooks engines went through

here with the air on the drivers and ten-

der coupled up and working. The side

rods were also up. Do you consider this

safe and the right thing to do? Don't you
think the brakes might slide the wheels?

A.—There is no reason why the side rods

shouldn't be on while the engine is going
from the works to its destination. The
brakes on the drivers, however, should be

cut out, as there is no water in the boiler,

and the weight on the drivers is therefore

less than would be there in actual service.

(69) E. G., New Orleans, La., writes:

Please inform me how I can obtain an air

pressure of 130 pounds with a boiler pres-

sure of 90 pounds, by using one No. 2

New York pump and one 8-inch and one
6-inch Westinghouse pump ; and which
will be the best to use for the high-pres-

sure pump. A.—Place the pumps in

series; that is, pump from the atmosphere
into one main reservoir with one pump,
and from this one into a second main
reservoir. Two pumps will be sufficient

if they are in good condition; and it will

not matter materially which is placed first

and second. It might be preferable to

omit the 6-inch pump.

(70) B. R. E., Ashland, Wis., writes:

Which is the fulcrum on the live lever

of an outside-hung brake on a freight car?

A says the brake beam is the fulcrum, and
B says the under end of the live lever is

the fulcrum, and the brake shoe is the

weight. The instruction book says that

the under end of lever is the fulcrum, but

Haswell's hand book of rules says the point

where the brake beam is fastened on to the

live lever is the fulcrum. Please decide the

question. A.—It makes no difference which
point you assume to be the fulcrum and
which the weight. Brake leverage is ac-

commodating and will allow you to make
your own selection. But one thing it does

require, and that, rigidly, is that the clock-

wise moments (clockwise force multiplied

by its lever arm) must exactly equal the

counterclockwise moments (counterclock-

wise force multiplied by its lever) when
the lever is under stress and stands still

and pulls.

The treatise on Brake Leverage has

been crowded out of this issue by the vol-

uminous report of the Master Mechanics'

and Master Car Builders' convention. It

^vill be resumed next month.

Complete and best is the Standard Ex-
amination Questions and Answers. Price,

25 cents.
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Extracts from Address of President

Morris at Master Mechanics
Convention.

STEEL CAR BUILDING.

The industry of building steel freight

cars, which has been established but three

years, uses more steel plate than the re-

quirements of the shipbuilding industry

for the entire country.

INCREASE OF FREIGHT TRAFFIC.

In two years ending with 1899, the last

reported upon by the Interstate Commerce
Commission, the freight traffic of the

country had increased 30 per cent., while

the increase in population is said to have

been about 2 per cent. This increased

business has been handled with an in-

crease in the number of freight locomo-

tives of but I 6-10 per cent., and in freight

cars of but 6 per cent. There has been

an increase of 52 per cent, in freight traf-

fic in the past si.x years, and yet only 7^
per cent, increase in the number of freight

cars and 3% per cent, in the number of

freight locomotives ; but of course there

has been a gradual increase in the capa-

city of the equipment, due to the construc-

tion of larger cars and locomotives. In

1894 the average freight train load was

179.8 tons, and in 1899 it was 243.5 tons,

or an increase of 35 per cent. In this time

there has been an increase of 486-10 per

cent, in the number of ton-miles per

freight engine and 43 3-10 per cent, in

number per freight car. The members of

this association can fully appreciate, to

accomplish this, who pulled the "laboring

oar."

ORGANIZATION OF MECH.\NICAL DEPART-

MENT.

Under the head of "Official Duty" most

of us need to give more attention to or-

ganization, with a view of getting our

work into such shape that we can rise

above the details occasionally to a level

with the larger problems with which we
have to deal, and to take, as it were, a

bird's eye view of the department and its

responsibilities. Furthermore, it ought

rarely to be necessary for us to go out-

side to fill vacancies. To secure an or-

ganization rendering this unnecessary re-

quires time and thought, but it will un-

questionably pay. We owe it to cur subor-

dinates to encourage them by every pos-

sible promotion. The organization should

begin with apprenticeship and provide for

the appointment of the position of head

of the department.

INCREASE IX POWER OF LOCOMOTIVES.

The motive power problem during the

past year has been met successfully with

machines that would have raised a storm

of criticisms a few years ago.

The simple eight-wheel passenger ma-
chines of practically recent construction

had reached the limit of size under exist-

ing conditions, and were the permanent

way the only obstacle, additional concen-

trated axle load should and must be

avoided for reliable performance and free-

dom from heated bearings.

.\ number of simple ten-wheel passenger

engines have been constructed, which

weigh 175,000 pounds, with about 133,000

pounds on the drivers; the boilers having

2,800 square feet of heating surface, carry-

ing 225 pounds of steam; and when it is

remembered that only a few years ago

—

probably not over five—the heaviest ten-

whcelcr for passenger service did not ex-

ceed 140,000 pounds, with 1,800 square feet

of heating surface, and carrying 180

pounds of steam, the increase in the ca-

pacity of this class of machine is more

readily comprehended. It may be indi-

cated at this time that the limit had been

reasonably reached for the ten-wheelers,

for almost the identical conditions that

were met with in the increase in size of

the eight-wheel passenger engine; yet the

obstacles in both machines have only

served to hasten other productions from

the creative mind of the American engi-

neer, for the demand for additional ca-

pacity to meet service requirements. Ac-

cordingly we have now in successful oper-

ation passenger machines with six drivers

connected and a trailer, as well as the

trailer in the type of eight-wheelers ; both

of which admit of having additional grate

area and boiler capacity, avoiding the

prominent objections entertained in the

machines of the next earlier production.

In freight service a graduation from the

machine of five or six years ago, of 160,000

pounds, to some of over 250,000 pounds,

further demonstrates the unusual hauling

capacity that has been successfully at-

tempted and accomplished.

THE COMPOUND LOCOMOTIVE.

The compound locomotive has been

with us for several years, and as lately as

1897 it was pronounced by a former presi-

dent of the association as "still in the

balance." We cannot be proud of the fact

that its status has not changed since then

and that its place has not been defined and

established. Many profess belief in com-

pounding, but continue to order simple

engines, with an occasional few com-

pounds. The compound is either good or

bad; if bad, let us have none of it ; but if

good, we ought to study its good points

systematically, and understand where it

should be used and how it should be built,

for no more creditable, profitable or neces-

sary work can be undertaken by the asso-

ciation than an attempt to get at the real

merit of this machine. We should not be

satisfied to let the compound drag itself

wearily along into its final place in our

esteem, when with present-day facilities

it is easy to forecast so much intelligently

and appropriately. I am tempted to say

that we ought to have known our own
minds before this, and if we do not, an

important function of the association on

this particular question has not been per-

formed.

INCREASED CAPACITY OF BOILERS.

Under the head of boilers, to meet the con-

ditions already alluded to in the increase

of capacity of locomotives, is observed the

wider firebo.xes for machines burning

bituminous coal. It has been ascertained,

however, that wide fireboxes, designed for

burning anthracite coal, will not success-

fully operate with bituminous coal, they

having limited depth and a larger grate

area than was required ; but with convic-

tions that justified the wide firebox for

soft coal burning engines, it has been in-

troduced successfully; the requirements

being, for large engines, a wide grate with

from 45 to 60 square feet and a deep fire-

box ; this explaining the necessity for the

trailing wheels referred to before ; and the

results obtained from this arrangement for

both freight and passenger machines ap-

parently warrant the prediction that they

shall be adopted for new construction very

extensively in the future, on account of

their being more easily fired and the lower

rate of combustion where an inferior

grade of coal can be burned.

REFERS TO THE VANDERBILT BOILER.

Another example of progress in boiler

construction is the production of a self-

sustained firebox, very much on the lines

of the Scotch marine type, but arranged

to suit the locomotive ; the special object

of which is, as in marine service, to avoid

the use of staybolts and the promotion of

circulation ; and while only a limited num-

ber have been built, it goes to show that

in America is the field for experiment that

nowhere else would be dared. Yet, with

this American go-ahead inheritance. Old

Mother Necessity has urged these condi-

tions in her own way to no little extent,

by the demand upon the engineer to ac-

complish economical means of transporta-

tion, which has been forced upon the

traffic officer in many ways, through com-

petition and legislation, with its inevitable

understanding and demand for lower

freight rates.

MUST UTILIZE EVERY IMPROVEMENT IN SHOP

TOOLS.

In our shops the master mechanic must

take advantage of every reasonable econ-

omy, which is enhanced by courteous and

fair treatment of subordinates and the

workmen under his charge ; especial en-

couragement being directed to the de-

velopment of apprentices ; and wherever

night schools may be established it will be

found, even from a selfish standpoint,

that they will give good returns.

During the past year the heavy tonnage

handled has stimulated, by its demand for

additional and quick repairs, the intro-

duction of special tools to a greater ex-

tent than for an equal time for many
years, and the shop now without up-to-

date appliances in the way of pneumatic,

electrical and hydraulic devices, is the ex-

ception. "Gas and gas engines are now
prominent in engineering practice and

should occupy the attention of this asso-

ciation. Central electric power plants are

being established extensively, and wire

transmission to individual motors, to drive
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singly or collectively the machines of a

shop or combination of shops, are intro-

duced now where only a few years ago

long lines of shafting, belting and gears

were thought to be the only means of

transmitting from the engine plant or

plants, as the case might be, the power

necessary to drive the tools. The air com-

pressor has grown to be a necessary ad-

junct in modern shop practice, and in con-

nection with the numerous tools that are

driven pneumatically, the use of air ac-

complishes many other duties, among

which are the very important ones bear-

ing upon the sanitary requirements in

renovating, enhancing, as it does, hygienic

conditions.

Anyone doubting the high efficiency and

great value of the apparatus exhibited by

the Consolidated Electric Lighting and

Equipment Company would have had all

such doubts dispelled had he been a

passenger in the car equipped with this

apparatus on the excursion to Schenec-

tady, where were enjoyed all the pleasures

of the cool seaside resort, while the other

passengers were sweltering in the ordinary

cars. The favored few in this especially

equipped car were fanned by "ocean

breezes." In the evening the brilliant

lights of this car attracted many visitors

to this exhibit on the Delaware & Hudson
tracks.

Notes of Railway Mechanical Conven=

tion Exhibits.

A genuine good article of general util-

ity is the Headlight Cleaner exhibited by

W. W. Converse & Co., of Palmer, Mass.

It has been facetiously said of this mate-

rial that it will scour and render bright

and brilliant anything from a teaspoon to

a tarnished reputation. It is especially

warranted and is unequalled for cleaning

headlights, plate glass, mirrors, etc., hav-

ing in its make-up no grit, acid or other

ingredients which tend to mar or deface

smooth and highly polished surfaces—was

one of the most admired.

Not highly decorative, but handsome in

high efficiency, is the Diamond "S" Brake

Shoe exhibit. It is not necessary to enlarge

on the merits of this brake shoe, as it has

firmly established a characteristic reputa-

tion of "a brake shoe which holds, wears

and does work."

Ladies usually have their say, and in

this case they assert that one of the most

popular exhibits was that of the Carborun-

dum Company, of Niagara, N. Y. Charge

may be made that the expressed opinion

is based and obscured by the fog of femi-

ninity, but the dazzling rays of light

thrown on the subject by the glittering

souvenir hat pins mounted with carborun-

dum supply undeniable brightness calcu-

lated to lead to a sound feminine opin-

ion. The hat pins in question are not in-

tended for abrasive but for ornamental

purposes. The product of the Carborun-

dum Company is too well and widely

known for its labor-saving efifects to need

further description, being a staple com-

ponent in every up-to-date machine shop.

The usual large and complete exhibit of

the Chicago Pneumatic Tool Company was

this year, if anything, larger and more

impressive than ever. The object lessons

given by the actual operation of their sev-

eral devices appeal strongly and more
forcibly to the observer than any amount

of "wind" or printed descriptive matter

could possibly do. Here were seen the

many advantageous features and progress

of the development of pneumatic tools.

The muffling of safety valves has, per-

force, become so prominent in modern

railway practice that valve manufacturers

have turned their attention to the develop-

ment of highest grade Muffled Supply

Valves. The Crane Company, one of the

oldest established of our railway supply

firms, shows the progress of ingenious and

efficient muffling in the valve exhibited.

It has been facetiously said that the steel

castings of the Sargent Company are of

such high grade that if the powers should

depart from the present gold currency

standard they will probably adopt Trope-

nas Metal as a standard of values. It is

so good.

One of the most interesting exhibits

was that of the new devices presented by

the Columbus Pneumatic Tool Company,

of Ohio, who displayed their U. & W.
Piston Air Drill and Flue Cutter. The

distinctive feature of these devices is their

adaptability to work in close quarters in

locomotive and other machine work.

The superiority of the devices pre-

sented by the American Sander Company,

of Philadelphia, Pa., over the old system

of hand operation is strikingly shown in

the sparing yet sufficient distribution of

sand on the rail as compared to the high-

piling method of the past, when the waste-

ful amount of sand was dumped on the

rail, seriously reducing the power of the

locomotive and causing trains to pull hard.

Armstrong Bros. Tool Company, of

Chicago, had on exhibition their tool hold-

er. Shop foremen would unquestionably

find it to their advantage in the econom-

ical consumption of valuable time if they

were familiar with the good qualities of

this device. It should hold a prominent

position in every up-to-date railroad shop.

All the year round Keasbey & Mattison

Company manufacture Magnesia Lagging

for boilers that is duly appreciated ; but

during convention time their souvenir of

Bromo Caffeine is more thoroughly appre-

ciated by the "night hawks" whose self-

imposed duty is to see the morning sun

rise.

It keeps out the heat in summer, the

cold in winter, and is illustrated in the

Refrigerator Car Models, sheathing and

insulating paper as exhibited by the Stan-

dard Paint Company, of New York. Their

iron and wood preservative paint, also

their car flooring, were features of the ex-

hibit.

One of the most mechanical and highly

efficient machines present is the wood
trimmer of the American Machinery Com-
pany, of Grand Rapids, Mich. This ma-
chine has been slicing dust—thick shav-

ings to the great interest and admiration

of the many interested and admiring vis-

itors.

The fine workmanship and finish of the

pressure and vacuum gages exhibited by

the Star Brass Company, of Boston —
their lubricators, safety valves, chime

whistles and recording gages reflected the

characteristic solidity of this old and well-

established firm.

The handsome and useful souvenir—

a

match box—distributed by the Detroit Lu-

bricator Company, shows a cut of the

"3—C" Lubricator gotten out by this com-

pany, and perhaps illustrates more forcibly

the high-grade apparatus of this concern

than anything else could do.

To persons desirous of deducing to a

minimum the rubbing effect of journal

friction should know of the good quali-

ties of the bearing manufactured by the

Atlantic Brass Company, of New York.

As Rand Drills force their way through

earth and rock so do they force their way
into the field of popular esteem and value.

Their compressors so well known every-

where were one of the distinctive features

of the exhibits.

A wrench which will draw threads to

an absolutely tight joint and not split the

pipe is the ingenious and effective device

manufactured by the Atlas Wrench Com-
pany, of New York.

Caleb & Milner, of Chicago, the hustling

and omnipresent sales agents for the

Bethendorp Axle Company, are striking

examples of worthy exponents of a mer-

itorious device.

Doubtless the prettiest and most aesthetic

exhibit at the convention was that of the

Safety Car Heating & Lighting Company,

which, finished in gold, white and green,

drew admiring remarks from all.

An exhibit of useful devices, making

more claim to utility than beauty, was that

of McCord & Co., whose display consists

of McCord Coil Spring Damper, Johnson

Hopper Door and McKinn Gasket.

Mr. M. C. Hammett was as usual on

hand and gracefully explained the uses of

his well-known devices.
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Mr. D. W, Ross has been appointed

purchasing agent of the Illinois Central at

Chicago, III.

Mr. Henry Crocker has been appointed
superintendent of the SufTolk & Carolina

at Suffolk, Va,

Mr. J. II. Wet son has been appointed
master mechanic of the Columbia South-
ern at Shaniko, Ore.

Mr. W. A. Wightman has been appoint-

ed trainmaster of the Choctaw Northern
at Geary, Oklahoma.

Mr. A. I. Miller has been appointed act-

ing purchasing agent of the Missouri, Kan-
sas &. Texas at St. Louis, Mo.

Mr. J. C. Homer has been appointed
master mechanic of the Cincinnati, Ham-
ilton & Dayton at Cincinnati, O.

Mr. F. W. Robinson has been appointed

general foreman of the Gulf, Colorado &
Santa Fe shops at Gainesville, Tex.

Mr. G. S. MacKinnon has been trans-

ferred to the Western division of the

Canadian Pacific at Winnipeg, Man.

Mr. I. N. La Chapelle has been pro-

moted to the position of district foreman
of the Union Pacific at Salina, Kan.

Mr. C. C. Wallace has been appointed

road foreman of engines on the Atlantic

and Macon divisions of the Southern Rail-

way.

Mr. C. M. Newell has been appointed

Eastern agent for the Western Railway
Equipment Company; ofl^ce in Philadel-

phia, Pa.

Frank W. Deibert, assistant mechanical

superintendent of the Baltimore & Ohio at

Newark, O., died at his home in that city

last month.

Mr. G. W. Vanderslice, division super-

intendent of the Northern Pacific at Win-
nipeg, Man., has been transferred to Grand
Forks, N. D.

Mr. H. A. Morris has been appointed

traveling engineer on the Boston & Alba-
ny Railroad to succeed Mr. Wm. A. Buck-
bee, promoted.

Air. G. T. Neubert, master mechanic of

the Atchison, Topeka & Santa Fe at To-
peka, Kan., has resigned and is open for

an engagement.

Mr. Ed. Manchester, of Sedalia, Mo.,
has been appointed acting traveling engi-

neer of the Missouri, Kansas & Texas
north of Denison.

Mr. E. H. Utley has been appointed

general manager of the Bessemer & Lake
Erie at Pittsburgh. Pa., succeeding Mr.
F. E. House, resigned.

Mr. Joseph Clair has been appointed
general foreman of the Cincinnati, Hamil-
ton & Dayton shops at Cincinnati, vice

Mr. H. C. Appell, resigned.

Mr. F. C. Webb has been apointed as-

sistant superintendent of the Willmar divi-

sion of tlie Great Northern, with head-

quarters at Willmar, Minn.

Mr. L. li. Waugh, master mechanic of

the Gulf, Colorado & Santa Fe, at Cleb-

urne, Tex., has been appointed foreman
of the shops at Gainesville, Tex.

Mr. James Lauder, general foreman of

the Gulf, Colorado & Santa Fe, has beeh

appointed master mechanic at Cleburne,

Tex., vice Mr. L, H. Waugh.

Mr. F". G. Benjamin, master mechanic
of the Chicago & North Western at Eagle
Grove, Iowa, has been transferred to the

Madison division of that road.

Mr. J. J. Sullivan, general foreman of

the Louisville shops of the Louisville &
Nashville Railroad, has been promoted to

master mechanic at Louisville, Ky.

Mr. F. E. House, general manager of
the Bessemer & Lake Erie, has been
chosen president of the Duluth & Iron
Range to succeed Mr. J. L. Greatsinger.

Mr. G. S. Wright has been appointed as-

sistant to superintendent of motive power
of the Elgin, Joliet & Eastern and Chica-
go, Lake Shore & Eastern at Joliet, 111.

Mr. C. C. Forbes has been appointed
road foreman of engines on the St. Louis
& Louisville division of the Southern Rail-

way, with headquarters at Princeton, Ind.

Mr. .\. E, Manchester has been ap-

pointed superintendent of motive power
of the Chicago, Milwaukee & St. Paul at

Chicago, succeeding Mr. S. P. Bush, re-

signed.

Mr. Charles Gardner, formerly fire-

man on the Washington express on the

Panhandle has been promoted to general

roundhouse foreman at the Washington
terminals.

Mr. C. F. Sewell has been appointed
acting assistant superintendent of the Da-
kota division of the Great Northern at

Larimore. N. D., vice Mr. W. H. Hill,

transferred.

Mr. W. C. Brown, general manager of

the Chicago, Burlington & Quincy, has
lieen appointed vice-president of the Lake
Shore & Michigan Southern, with ofiice at

Cleveland. O.

Mr. J. S. Noble, superintendent of the

Salt Lake division of the Southern Paci-

fic at Ogden, Utah, has been transferred

to the coast division, with office at San
Francisco, Cal.

Mr. Joseph Keller has been appointed
road foreman of engines on the Wyoming
division of the Lehigh Valley, vice Mr.
John McGraw, resigned; headquarters at

Wilkes-Barre, Pa.

Mr. J. P. Ness, foreman at the Waseca

shop of the Chicago & North Western
Railway, has been appointed division fore-

man at Huron, Dakota, vice Mr. A. B.

Quimby, promoted.

Mr. William Cox, the designer of our
Tractive Power and Train Resistance

Computors, as well as many others, has

removed frotn Elizabeth to room 924, 25

Broad street. New York.

Mr. J. S. Matson, superintendent of the

Bessemer & Lake Erie, has been appointed
assistant to the president of the Duluth
& Iron Range and Duluth, Missabe &
Northern, at Duluth, Minn.

Mr. Thomas Garrick, assistant master
mechanic of the Southern Pacific at Los
Angeles, has been transferred to San
Francisco as acting master mechanic, vice

Mr. F. L. Bates, resigned.

Mr. W. J. Miller, general foreman of

the St. Louis Southern at Texarkana,
Texas, has been promoted to the position

of master mechanic at Tyler, Texas, suc-

ceeding Mr. C. J. Langston, resigned.

Mr. F. A. Delano, superintendent of

tnotive power of the Chicago, Burlington

& Quincy, has been promoted to the posi-

tion of general manager, vice Mr. W. C.

Brown, resigned; oifice at Chicago, 111.

Mr. C. U. Tait, general foreman of the

Wisconsin Central shops at Fond du Lac,

has accepted the position of master me-
chanic of the Chicago Terminal Transfer,

at Chicago, 111., vice Mr. Angus Brown.

Mr. A. H. Smith, assistant general su-

perintendent of the Lake Shore & Michi-
gan Southern, has been promoted to gen-
eral superintendent, vice Mr. P. S. Blod-
gett. Headquarters at Cleveland, Ohio.

Mr. A. B. Newell has been appointed

vice-president of the White Pass & Yukon
at Skaguay, Alaska. He recently resigned

as superintendent of the Western Division

of the Lake Shore & Michigan Southern.

Mr. G. U. Inge, general superintendent

of the Sedalia, Warsaw & Southwestern,

has accepted the position of superintendent

of the Kansas City Northwestern at Kan-
sas City, Kan., vice Mr. R. E. Randall.

Mr. Dexter C. Buell has been appointed
general air-brake inspector and instructor

on the Central Railroad of New Jersey,

succeeding Mr. C. C. Fanner, resigned to

go with the Westinghouse Air-Brake Com-
pany.

Mr. F. L. Carson has been appointed

general shop foreman of the Gulf. Colo-

rado & Santa Fe at Cleburne. Tex. He
was heretofore foreman of roundhouse of

the Atchison. Topeka & Santa Fe at To-
peka, Kan.

Mr. P. S. Blodgett, general superin-

tendent of the Lake Shore & Michigan
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Southern, has been appointed general su-

perintendent of the New York Central &
Hudson River, vice Mr. E. Van Etten,

promoted.

Mr. W. B. Jansen, secretary to Presi-

dent Ripley, of the Atchison, Topeka &
Santa Fe, has been promoted to assistant

to the president, having in charge the coal

properties of the company; headquarters

in Chicago.

Mr. J. F. Deems, assistant superinten-

dent of motive power of the Chicago. Bur-

lington & Quincy, has been appointed

superintendent of motive power, succeed-

ing Mr. F. A. Delano, promoted ; office at

Chicago. 111.

Mr. J. R. Spragge. master mechanic of

the Atlantic division of the Canadian Paci-

fic, has been transferred to the Ontario

& Quebec division, vice Mr. G. S. Mac-

Kinnon, transferred. Headquarters at

Toronto, Ont.

Mr. W. S. Paliner, assistant superin-

tendent of the Western Division of the

Southern Pacific at Oakland, has been

promoted to division superintendent at

Sacramento. Cal., succeeding Mr. J. B.

Wright, resigned.

Mr. John S. Chambers, master mechanic

of the Central Railroad of New Jersey at

Elizabethport, N. J., has been appointed

superintendent of motive power of the

Atlantic Coast Line at Wilmington, N. C,
vice Mr. T. H. Symington, resigned.

Mr. Henry C. Appell. general foreman

of the Cincinnati, Hamilton & Dayton
shops at Cincinnati, has resigned to accept

a similar position under Superintendent

of Motive Power A. J. Ball of the Toledo.

St. Louis & Western at Frankfort, Ind.

Mr. Ralph L. Shainwald, president of

the Standard Paint Company, New York,

the manufacturers of the well-known P. &
B. products, sailed for Europe on the

"Fuerst Bismarck," June 6th, on a busi-

ness trip, remaining abroad until October.

Mr. C. F. Schragge, who has been

traveling engineer on the Missouri, Kan-
sas & Texas at Sedalia. Mo., for some
years past, has been appointed acting train-

master of the Choctaw division of the same
road, with headquarters at Denison,

Texas.

Mr. Wni. Cotter has been appointed

general superintendent of the St. Louis,

Iron Mountain & Southern at St. Louis,

Mo., succeeding Mr. J. M. Herbert, re-

signed. Mr. Cotter was heretofore super-

intendent of the Western division of the

Grand Trunk.

Mr. E. H. Wade, assistant master me-
chanic of the Wisconsin division of the

Chicago & North Western at Chicago,

was promoted to the position of master
mechanic of the Northern Iowa and West-
ern Iowa divisions, at Eagle Grove, la.,

succeeding Mr. F. G. Benjamin, trans-

ferred.

Mr. Edgar Van Etten. general superin-

tendent of the New York Central & Hud-
son River, has been promoted to the posi-

tion of second vice-president. The under-

standing is that he will have charge of the

operating of the Boston & Albany Rail-

road, now controlled by the New York
Central.

Mr. J. D. Coffey has been promoted

from road foreman of engines at Newton,

Kan., to trainmaster of the Middle Divi-

sion of the Atchison, Topeka & Santa Fe.

He has had considerable service in the

locomotive department as a successful lo-

comotive engineer and road foreman of

engines.

Mr. W. A. Nettleton has resigned as

superintendent of motive power and ma-
chinery of the Kansas City, Fort Scott &
Memphis Railway, the road having been

consolidated with the St. Louis & San
Francisco. We understand that Mr. Net-

tleton sails for Europe on July 4th to take

a long vacation.

The many friends of H. S. Peters, well

known as the Brotherhood Overall man,

will be glad to learn that he has recently

been elected mayor of Dover, N. J. His

fellow citizens evidently appreciate busi-

ness ability and integrity, and we are sure

that they will be more than satisfied with

his work as chief executive of their city.

At a meeting on May 29th the Sargent

Company elected the following officers

:

George M. Sargent, chairman Board of

Directors ; W. D. Sargent, president ; H.

K. Gilbert, vice-president and treasurer;

Day McBirney, secretary. This company

is also planning a considerable extension

to its present works at Chicago Heights.

III.

The following appointments have been

made on the Grand Trunk : Mr. F. W.
Egan, superintendent of Western division,

at Detroit, Mich., succeeding Mr. Wm.
Cotter, resigned ; Mr. G. C. Jones, super-

intendent at Toronto, Ont, vice Mr. F.

W. Egan, and Mr. W. G. Brownlee,

superintendent at Montreal, vice Mr. G.

C. Jones, transferred.

Mr. James F. Roddy, of Newton, Kan.,

has been appointed road foreman of en-

gines of the Middle and Oklahoma divi-

sions of the Atchison, Topeka & Santa Fe.

with headquarters at Newton. Mr. Roddy
has come up through the ranks by dint

of close application to business and merit

as an engineer. He brings to his new
position a record for tact and executive

ability, which are valuable aids to success

in his work hereafter.

The following appointments have been

made on the Baltimore & Ohio : Mr.

Arthur Hale has been appointed assistant

general manager of the Baltimore & Ohio,

vice Mr. Daniel Willard, resigned ; Mr.

L. G. Haas, Mr. J. T. Leary and Mr. T. J.

Foley have been appointed assistants to

the general manager. Mr. Geo. L. Potter

has been appointed general manager in

charge of the operating department; head-

quarters at Baltimore, Md.

Mr. Cornelius Vanderbilt seems to have

set his mind upon revolutionizing the de-

sign of locomotives. A few years ago

he applied a corrugated tube to a locomo-

tive to take the place of the troublesome

rectangular firebox ; now he has invented

a tubular tender to take the place of the

oblong water box, which has never been

improved since Stephenson's time. The
invention was illustrated in the June num-
ber of Railw.w .\nd Locomotive Engin-
eering.

Mr. W. H. Newman, president of the

Lake Shore & Michigan Southern, has

been chosen president of the New York
Central & Hudson River, to succeed S. R.

Callaway, resigned. Mr. Newman has

been in railway service since 1869, when
he started as station agent of the Texas

& Pacific at Shreveport, La. He has been

president of the Lake Shore & Michigan

Southern since May, 1898. He will con-

tinue to perform the duties of president

of the Lake Shore.

The office of acting general master

mechanic having been abolished on the

Wheeling & Lake Erie Railroad. Mr.
C. S. Morse has been appointed mas-
ter car builder at Ironville, O., vice Mr.

Chas. Hagen, resigned on ccount of ill

health. All communications heretofore

sent to the acting general master me-
chanic will for the locomotive department

be sent to Mr. J. E. O'Hearne. master me-
chanic at Norwalk, O., and for the car de-

partment to Mr. Morse at Ironville, O.

Mr. Cecil B. Smith, Member Canadian

Society of Civil Engineers, assistant engi-

neer. City Engineer's Department. Toron-

to, Canada, and formerly assistant profes-

sor of civil engineering, McGill University,

and Mr. Wm. S. Aldrich, Member Amer-
ican Institute of Electrical Engineers, Mem-
ber American Society of Mechanical En-

gineers, professor of electrical engineering.

University of Illinois, have opened an of-

fice as consulting engineers. Rooms lOl-

103, Mail and Empire Building, Toronto,

Canada.

Mr. Daniel Willard, assistant general

manager of the Baltimore & Ohio, has

been appointed assistant to President Un-
derwood of the Erie, with headquarters

at 21 Cortland street. New York. Mr.

Willard rose through the mechanical de-

partment, having been successively fore-

man engineer, roundhouse foreman, trav-

eling engineer and superintendent. He
still takes a keen interest in motive power
matters and is especially concerned about

methods employed to increase the efficien-

cy of locomotives.

Mr. H. G. Hammett announces that he

has acquired the business of the late M.
C. Hammett and will conduct it as here-

tofore. As he has managed it for the past

eighteen years, the same attention will be

given as heretofore.
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European Railway Jottings.

BY CHARLES ROUS-MARTEN.

Last month I had something to say

about the working of the American freight

engines imported into this country two

years ago by the Midland and Great Nor-

thern and Great Central Railway com-

panies. I quoted the sole official report at

that time available, in which Mr. S. W.
Johnson, the able locomotive superinten-

dent of the first-named line, pronounced

the Anifiican engines thoroughly efficient

in working but expensive in coal and oil.

A few days ago Mr. Johnson, who has

hitherto been very reticent on the sub-

ject, permitted himself to be "interviewed"

by the representative of a London daily

paper. There has been much talk of late

as to the probability or otherwise of the

United States being successful in ousting

Britain from the manufacturing and com-
mercial supremacy of the world, and this

importation of locomotives was made the

peg upon which to hang lugubrious

prophecies of England's coming relegation

to a "back seat" in the world's trade. The
fact has been lost sight of with curious

frequency that Britain went abroad for

these engines solely because her own build-

ers could not supply them, owing to a

superabundance of orders, and not be-

cause American locomotives were deemed
to be in any respect better. On this point

,
the public mind has been very hazy, and
even eminent engineers and technical spe-

cialists have become muddled as to the

actual facts of the case.

Stress has been laid on the heavier

loads hauled in the United States by

.'American locomotives, and it has thence

been deduced that these particular ones

were imported with the view of their pull-

ing bigger loads than the British ma-
chines could tackle. It has been too fre-

quently overlooked that the imported en-

gines were to be of the same power as the

standard goods engines of the importing

companies, and it has been inferred that if

.•\merican locomotives were really better

than British ones, the superiority would
show itself a? overriding, or shining

through, this nominal equality of strength.

This has always seemed to me the

strangest fallacy. I am convinced that

per unit of potver a British engine is equal

to any other in the world—in some cases

superior, owing to the higher quality of

certain materials used; e. g., copper for

fireboxes and brass or copper for tubes.

But the salient difference in principle be-

tween American and British locomotives

is that the American designer provides

far more units of power for a given

amount of work, larger strength propor-

tionately to the duty demanded—in fact,

an ample margin of power. Therein main-

ly consists the secret of American success.

The engine is almost always working well

within its means—is living, as it were,

within its income.

When Mr. Johnson was interrogated as

to the results of his experiments with the

-American engines on the Midland line, he

said : "These American engines are heavier

in fuel, in oil and in repairs than our own.

We put on our line thirty Baldwins from

Philadelphia and ten from the Schenectady

Locomotive Works, in New York State.

The orders were given in February, 1899,

and the engines were delivered in the sec-

ond half of the same year. Now, these en-

gines were not at all English engines, as it

were, built in America. We laid it down
that they were to be of the same power as

the Midland standard goods engine, and

there were a few small details to which
the manufacturers had to conform; but,

generally speaking, the Americans had a

free hand, and the engines were for the

most part of their own design and pattern

and made in their own way.

"When they arrived we put them on to

points named is, on the above showing, in-

contestable. I cannot name any other

points in which they showed superiority.

I never had any doubt in my own mind as

to which was the better engine of the two.

As for the possibility of repeat orders, I

can say nothing beyond again referring

you to the results of the test. Each Amer-
ican engine cost us ^400 less than did

those for which contracts were given to

British firms immediately in front, and at

such a reduction the American engines

were put free on our railways, just as

English engines are. Then there is an-

other point. As I have shown, the Amer-
icans were delivered here within a few

months of the order being given, yet some
contracts which we let out to British firms

in 1897 were not completed till February.

1900 ! Of course, that was largely the

fault of the engineering =trike. and it was

HOW BRITISH ENGINES BURN THEIR SMOKE.

our mineral trains running between Toton
sidings. Wellingboro, and London, and set

them to do the same work as our own
standard engines were doing. In January
of last year we commenced a six months'

comparative test, terminating at the end
of June, between these Americans and our

standard Midland goods engines, built by

Messrs. Neilson, Reid & Co.. of Glasgow,
and Messrs. Kitson & Co., of Leeds. The
two types were set to draw similar min-
eral trains under the same conditions, and
a careful account was kept of the total

mileage covered by each, the total coal

consumed and the charges for repairs

which belonged to each engine. The re-

sult was conclusive and is briefly. as fol-

lows: Extra working cost of American
engine over English engine : Fuel, 20-25

per cent. ; oil, 50 per cent. : repairs. 60 per

cent.

"It must be said for the foreign engines

that they worked their trains satisfac-

torily, b'lt their inferiority on the three

the engineering strike which caused us to

put our work out in America."

Now, the reflection will at once suggest

itself that while Mr. Johnson may have

been entirely desirous that the American
locomotives should have a thoroughly fair

trial, he may, nevertheless, have been un-

able to eliminate altogether the element of

"personal equation" on the part of his

drivers. I scarcely fancy that they would
be overwhelmingly anxious to make the

"foreign" locomotives show out in favor-

able contrast to the engines of their own
chief. I may be wrong, but that is how
the case strikes me. And when it is recol-

lected what close care and constant effort

is needed to make one engine show to bet-

ter advantage than another in respect of

fuel and oil consumption and repairs, it

will be easily realized that a John Bull

driver, not over anxious that a foreigner

should beat a Britisher, might not feel

called upon absolutely to "bust himself"

in his exertions to bring this about. That
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is one cansideration—albeit a minor one

—

which siggests itself.

But the main point is that to which I

referred last month—that although these

American engines might be nominally of

the same power as the British, yet, being

of American design, while not of the

power which an American designer would
provide for such work, a comparison be-

tween the two could not be a fair one. I

mean that freight engines with cylinders

18x24, I.214 to 1,364 square feet of heat-

ing surface and 160 pounds of steam,

would certainly not be built in America
to haul coal trains weighing 500 British

tons—that is to say 560 American tons, or

1,120,000 pounds—over a main line with

grades of 0.75 to i.o per cent. Such en-

gines would be employed on far lighter

duty than that.

Well then, if I am right in -this view, is

it not manifest that locomotives built gen-

erally on American principles, but with the

essential American principle of power-
margin omitted, would be and must be at

a disadvantage when tried in comparison
with engines designed and built to be

worked almost constantly up to their full-

est capacity? I certainly think so. And
here, I contend, is to be found the true ex-

planation of the larger costliness in fuel,

oil and repairs of the American engines

imported by the Midland Company.
Sir Ernest Paget, chairman of the Mid-

land Company, was also interviewed, and
he said: "The American engines are not

so good as ours. They do not cost so

much, and they are not so well finished.

Under all the circumstances nobody would
expect them to be so well constructed.

But in America they make their engines

on an entirely different principle, and with

quite an opposite idea to ours as to their

future. In America you go and take an
engine off the peg, as it were, and from
then onwards work it right out till it dies,

giving it no rest. Their contention is that

by the time it is done for and worn out

something better will have come along.

On the other hand, we make our engines

as good as we possibly can to start with,

and then we tend them most carefully,

rest them, clean them out, and do every-

thing to make them last.

"Although the Midland company would
not give a further order for American
engines unless under very exceptional cir-

cumstances, it would not be correct to say

that they are no good. They cost more
in fuel, oil and repairs, but they are good
engines. Americans can make them as

well as we can, but the conditions are dif-

ferent. Ours are better, and under all cir-

cumstances there is no market in English
railways for American engines. Abroad
it is a different question."

Yes, it is quite true that the Midland
?.nd various other British railway com-
panies have locomotives at work that were
built thirty or forty years ago and have
been most carefully tended and cherished
all their lives, so that they can still do

respectable work. But is this a wise pol-

icy? Does it not mean crowding the line

with worthy old fossils of engines which
cannot take the full loads required? Is it

wise to have so large a number of old-

fashioned locomotives which cannot do
full modern duty? The fact that they

cannot is made manifest by the official in-

structions published as to their loads com-
pared with those allotted to the modern
engines. Thus each of those veterans is

unable to take its full train, yet occupies

the road as much as if it could do the

work of a modern machine. I cannot help

feeling that the wisdom of this policy is,

to say the least, doubtful.

After the superb, and, indeed, unique

exhibition of locomotives at Vincennes
last year, the show at our own Glasgow
Exhibition is a truly miserable one, so far

as quantity goes, however excellent in

quality. Only four locomotives in all are

shown, and not one by any railway com-
pany in the Kingdom. Not even any Scot-

tish railway has deemed it worth while to

exhibit at this great Scottish Exhibition.

This seems to me very regrettable. It is

tiue that the three railway engines shown
all are very fine specimens of their class.

The London & South Western engine,

"702" class, designed by Mr. D. Drum-
mond and exhibited by Messrs. Dubs &
Co. : the South Eastern & Chatham loco-

motive, "726" class, designed by Mr. H. S.

Waihwright and shown by Messrs. Sharp,

Stewart & Co., and the Midland engine,
"60" class, designed by Mr. S. W. John-
son and shown by Messrs. Neilson, Reid

& Co.—those three Glasgow firnis being

the respective builders ; all are splendid

samples of British locomotives, and the

fix-wheel coupled tank engine shown by
Messrs. Barclay, of Kilmarnock, is also

excellent in its way. But what a slender

lepresentation of the Great British Em-
pire !

By the bye. I may as well mention that

the new North Eastern express engine of

the ten-wheeler type, illustrated in your
May issue, is not of the same class as No.

2006, shown in the Vincennes Annexe of

last year's Paris Exhibition, but is much
larger, weighing five tons additional, and
having coupled driving wheels of 7 inches

greater diameter. The new engine is by
far the heaviest in Britain, weighing as

it does more than 67 tons (British) with-

out the tender, or nearly 10 tons more than

Mr. Aspinall's Lancashire & Yorkshire
giants.

More Convention Notes.

The leading dimensions of a flexible

joint shown in the exhibit of the Moran
Flexible Steam Joint Company, of Louis-

ville, Ky., are 24 feet diameter of pipe

opening, 38 feet diameter of globe and 44
feet diameter of joint. It has been made
for the government to be used on dredges

and is a wonderfully striking illustration

of the great capacity of flexible joints.

They have a variety of the ordinary pipe

joints for couplings between engine and
tender, some of them being improvements
on what the company has previously ex-

hibited. One of the most improved joints

is to be used for air-brake connections

and tests have proved it to be just as

tight as rubber hose connections. One of

the great advantages of these connections

will be that tramps, boys and mischievous

persons cannot amuse themselves cutting

holes in them, as is being done with air-

brake hose.

Mr. William Simpson exhibits the Fer-

guson Portable Furnace and Locomotive

Fire Kindler and Ferguson Hydro-Carbon
Furnaces. The portable furnace furnishes

a very cheap and successful means of

handling oil for the numerous heating pur-

poses which arise in conection with loco-

motive work. The fire kindler is a very

compact outfit for the purpose indicated

by its name, and the roads using it are

loud in praising it as a time and money
saver. It will light a fire in an engine for

about 10 cents, including oil and labor.

Among the railroads using it are the New
York Central & Hudson River, Lehigh
Valley and others. The device is so easily

moved from place to place as to make it

adaptable to an endless variety of small

jobs in which it is more convenient to take

the heating arrangement to the work than

to carry the work to the furnace. It will

be particularly satisfactory for heating

tires for expanding on wheel centers and
straightening bent engine frames and for

repairs on steel cars. Since the recent

oil discoveries there has been an increas-

ing demand for the Hydro-Carbon Fur-

naces and these people receive numerous
inquiries from the South. The flue fur-

nace has a capacity of 500 flues per day.

These furnaces are in extensive use by the

Chicago & Northwestern shops at Chicago
as well as by about thirty other railroads.

The Gould Car Coupler Company, of

New York, showed a heavy freight car

coupler, with spring buffer blocks at each

side. They also exhibited several im-

proved forms of oil boxes for freight cars.

One of them is peculiar in the fact that

the lid is made oil-tight by means of a

beveled face, the edges of the lid fitting

the beveled edges of the box. It also has

a wedge through the box immediately be-

hind the lid, which keeps the bearing in

place, and on being driven out the bear-

ing can be removed without jacking up the

box.

The Day-Kincaid Stoker Company ex-

hibited their stoker which one of our rep-

resentatives watched in operation on one

of the longest and heaviest divisions of

the Chesapeake & Ohio Railroad. It is

needless to say that the invention attract-

ed a great deal of attention. There was a

crowd around it all the time, watching

it throw the coal in a box which represent-

ed a locomotive firebox. It was operated
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by compressed air of too low tension for

doing the work properly, but the object

lesson of its action was thoroughly con-

vincing to most of the people of its work-

ing action.

We understand that notwithstanding

the severest kind of competition the

Acme Machinery Company have received

.1 large order for boll and nut machines

from the Northwestern Nut and Bolt

Company, of Glasgow, Scotland. They
have also .secured the order for equipping

the shops of the Youngstown Manufactur-

ing Company. Youngstown, Ohio.

spiral spring has no more superfluous elas-

ticity than the elliptic spring.

The Electric Headlight owned and cx-

One of the most impressive exhibits on

the ground was that shown by the General

Electric Company. They had two gener-

ators and two motors, which were used to

drive a large Belts boring mill at the one

end and a Buffalo Forge fan at the other.

The boring mill was part of the exhibft

of Manning. Maxwell & Moore.

Mr. S. A. Crone, of New York, ex-

hibited a side bearing for freight cars,

which attracted considerable attention. It

is an oval roller held in position by teeth

cast on iho ends, which engage with re-

That Norton's Bail-Bearing Jacks do

the work claimed for them is evidenced

by the many words of praise bestowed

on them al the exhibit.

Manning. Maxwell & Moore, of New
York, exhibited three Hancock inspirators,

one of them being a "composite." They
also showed a variety of check valves and

other boiler attachments. Also a small

inspirator for stationary boiler purposes.

Everyone gets off the track once in a

while. To those persons we would ad-

vise some .sort of replacing device—possi-

bly a Handy Car Equipment Company
Replaccr would do the trick.

A FREXCH FRE.\K.

hibited by the Chicago Pneumatic Tool

Company, was exceedingly attractive, es-

pecially so at night, as its brilliant rays

lit up the exhibition grounds. We imder-

sland that the headlight has not yet been

tested on a locomotive, but it is safe to

predict its success, it being backed with

the push and energy of J. W. Duntley.

An apparatus which attracted a great

deal of attention among the exhibits was
the McCord spiral spring damper. The
damper consists of cast-iron base and tube

cut in two, which is put inside of a spiral

spring and causes enough friction to take

away the excessive resiliency of that form
of spring. With the damper in use a

cesses on the upper pan of the bearing.

He also has what looks like to be a very

good dust guard. Also a kind of nut lock.

St. Louis Car Company exhibited speci-

mens of their spiral car bearings, which

now they control and are applying to the

cars they build and are taking large quan-

tities of orders for same from other car

builders.

Rogers & Co.. of Chicago, showed speci-

mens of improved journal box packing,

which consists of good cotton waste mixed

with bunches of steel wire, the combina-

tion making a packing which is so elastic

that it never sags away from the journal.

The Buffalo Forge Company exhibit of

down-draft forges created great interest

among the visitors.

New Railroad Combinations.

"Harmony of interests" is the name a

scheme is called which purposes to com-

bine all Northwestern railways so that no

one will be at liberty to take undue advan-

tages of the others by secretly cutting

rates. It is a Morgan-Hill deal and will

join the Northern Pacific. Great Northern,

Chicago, Burlington & Quincy; Chicago,

Milwaukee & St. Paul ; Union Pacific and

Chicago & Northwestern into harmonious

relations. So far as we can learn, the
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different railroads in this compact will be

managed independently.

This movement towards great combina-

tions of railroad interests was forced upon

the owners of railroad property through

the refusal of politicians to legalize the

practice of pooling, which was the old way

that railroads had of preventing ruinous

competition. The average vermin politi-

cian could see nothing but benefit to the

community at large when railroad compa-

nies engaged in cut-throat operations and

in this they misrepresented the sentiments

of the people. They were able to make

a little cheap capital out of their opposi-

tion to railroads ; now the railroads have

got beyond their reach. We expect that at

next session of Congress the rabid ones

will get frequently upon their hind legs

and howl.

A Track Barrow;

The man at the wheel, as shown by the

cut. is able to push alons' a rpilvvav track

TK.VCK WHEEL-E.\KlvO\V.

the trackbarrow, while he himself walks

by the side of the rail. It is an ingenious

adaptation of the wheelbarrow to railway

purposes, and the wonder is that some per-

son has never thought of it before. By the

use of this barrow ballast and dirt may be

handled upon a rail in the place of a

push-car, and much easier and with heav-

ier loads than the ordinary barrow would

carry on level ground, and will run any-

where upon the earth just as the ordinary

wheelbarrow. It will be found a useful

tool, and is the invention of Edward B.

Peirce, of Lowell, Mass.

Ventilating the Elkhorn Tunnel.

The Railroad Gazette recently had an

interesting article upon the ventilation of

Elkhorn Tunnel by Mr. Charles S.Church-

ill, engineer M. & W. of the Norfolk &
Western Railway, from which the follow-

ing abstract is made

:

The tunnel is about 3,000 feet long with

a grade of 1.4 per cent. In hauling over

the up grade two and sometimes three

engines are required and the amount of

gas and smoke emitted is naturally very

great. The tunnel before its ventilation

became at times very warm and the condi-

tions to which the trainmen were subjected

were, to say the least, unpleasant. In or-

der to secure the desired improvement, an

air chamber was formed in the side walls

and roof of the tunnel at its lowest or

west portal, thus forming in fact the noz-

zle of an injector. This chamber was

gradually tapered from the entrance to the

blast opening and into this chamber air is

forced by blowers which consist of two

fans 14 feet in diameter each operated

by an engine of 75 horse-power, both fans

and engine being built by the B. F. Sturte-

vant Company, of Boston, Mass. The

rated delivery of each fan at one ounce

pressure, or 118 revolutions, is 168,588

cubic feet per minute. The essential ob-

ject of this arrangement is to create a cur-

rent of air through the tunnel by blowing

:i blast of air through it and away from

the ventilating apparatus and at a rate of

-peed sufficiently great to clear the foul

11- from the tunnel in a reasonably short

line. Notes taken of the condition of

le air in the tunnel prior to its ventilation

'.lowed that in summer 17 to 55 minutes

1 ere required to give it time to clear

: fter the passage of a train. The shortest

'lime noted was in winter, when the aver-

,;£je time was about 20 minutes, though

frequently much longer. Each train had

then generally not only its own smoke to

contend with, but that of one or more

liievious trains. The temperature inside

the tunnel became about 30 degrees higher

r.ian the outside temperature on the pas-

sage of a train.

Numerous tests of the improved system

were made during the month of April last.

In one of these taken under the most try-

ing conditions a three-engine eastbound

train of coal passed through the tunnel

in six minutes, while the fans were run-

ning at 142 revolutions per minute, boiler

pressure 102 pounds. The observer on the

first engine rode on the tank, and the en-

gineer had the windows of the cab open.

He reported the tunnel entirely clear two-

thirds of the way through and no objec-

tionable smoke anywhere. The engine-

men reported the tunnel O. K. An ob-

server at the east portal reported that the

smoke of the train came out two minutes

ahead of the first engine. The observer

on the second engine rode in the cab with

all windows open. He could see the smoke

of his engine seven cars ahead of his en-

gine ; no smoke behind the tank ; tunnel

clear at the engine, and cool. The ob-

server on the rear engine rode in the cab

with windows open; he found the tunnel

practically clear and no smoke behind,

showing that fresh air was with his engine

throughout. A small amount of steam ad-

hered to the roof of the brick work near

the east portal, but this passed out in

about one minute after the engine passed

out. The reports of enginemen agreed

with these as to clear and cool tunnel.

All of these results were secured with-

out any reduction of the area of tunnel,

which, in this country is regarded always

as very undesirable ; they are accomplished

in a positive and perfectly controllable

manner as compared with the variable re-

sults from the use of fans and shafts

;

and, finally, any desired amount of fresh

air can be delivered at such speed as may
be necessary to suit the traffic.

A. 5. Cameron Steam Pump Works.

The A, S. Cameron Steam Pump Works,

of New York city, have a very fine ex-

hibit of their pumps at the Pan-American

Exposition at Buffalo, which should in-

terest all engineers. The exhibit is in

charge of Mr. P. E. Leahy, president of

the National Association of Stationary

Engineers and consulting engineer for the

Cameron Steam Pump Works. The ex-

hibit consists of eight of the Cameron

pumps, showing a variety of styles of the

direct-acting type and including the fol-

lowing: The "regular" type for general

service, the special "boiler feeder" pump,

the vertical piston mining pump, vertical

plunger sinking pump, the horizontal

plunger station mining pump, cut in sec-

tions for mule back transportation in

mountainous countries ; the sectional

plunger sinking pump, the vertical engine

and deep-well pump for artesian wells,

and a pump cut into sections to illustrate

the mechanism and principle of operation

of the Cameron type of pump. The exhibit

is shown in the Machinery Division of the

Transportation Building in Block No. 25.

It need hardly be added that all visitors

will be welcomed and the various features'

of the exhibit will be shown in detail to all

who are in any way interested.

In view of the large number of students

who will visit the Pan-American Exposi-

tion, the International Correspondence

Schools, Scranton, Pa., have established

an information bureau at their Buffalo

office. Arrangements have been made to

secure accommodations both in hotels and

private families during the Exposition.

The Schools state that no rooms can be

secured at less than $1.00 per night for

each person and that persons wishing

rooms held for them must forward re-

mittance to pay for the time the rooms

are wanted. Needless to say, the informa-

tion bureau is conducted free of charge.

All correspondence intended for the in-

formation bureau should be addressed to

the International Correspondence Schools,

ElHcott Square Building, Buffalo, N. Y.

Students and others visiting the exposi-

tion are invited to call at the Buffalo

office.
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A Neat Flue Plant for Small Shop.

BY R. T. SHEA.

The following sketch is a flue plant on

the Kansas City, St. Joseph & Council

Blufifs Railroad at St. Jo.seph, Mo. It was
designed by Foreman Crowley, of the

boiler shop, with quite a little study, and

it is deserving of more than a passing

notice.

Track 13 is a narrow-gage track, and
leads from the flue plant to the erecting

shop. The flues are loaded in a car at the

boiler, where they are removed and sent

in Hue rack 15. No. 4 is a scarfing ma-
chine. The flues are scarfed on the out-

side, and the safe ends are scarfed on the

inside, and as the operator scarfs them he

lays them in flue rack 16. Then they are

ready to weld. No. s is a double-hole

Vv-elding coke furnace; 6 an air hammer,
and 7 an air swedger.

The operator takes the flues from rack

16, welds and swedges them and stands

them up in a revolving, roller bearing

rack, marked 8. This rack will hold eight

sets of flues. The bottom is filled with lime

After a number of extensive tests, it

was decided in this shop to use the air

hammer for welding, and two years' ex-

perience has proven that this is a very

good method. The air hammer and air

swedger are operated by a small foot-

trip, arranged a convenient distance from

the machine for the operator.

It will be noted that there is no flue

testing machine in connection with this

plant. Their experience has proven that

they so rarely ever find a flue, in testing,

that is defective, that there is nothing to

,.1 Witlir ICattht:
2 Wiiidnic Itolhr.
3 Clitliiif) Off Miichi
4 Scar/iiiij Mtiilihn-.
SWcldhty Finnnce.
e Air Hummer.
7 Air Siredger.
5 ICcrolviiia Jlnch- - Ball Bi
9 Ciitliiiy Off Machine - Fau-i

10-11 and 13 Hacks.
13 yarrow Gauge Track.
14-lS and 10 riiie Hacks.

A COMPACT FLUE PL.\NT.

out on this track, and stop at the flue

rattler, Fig. i, and are loaded into the

rattler to be cleaned. The rattler is se-

curely housed in a double-lined box to

reduce the noise to a minimum, and a

small stream of water is fed through a hol-

low shaft, so that the flues are washed as

well as cleaned.

When they are cleaned they are passed
from the rattler through the opening
marked 2, over an iron roller and piled in

flue rack 14. They are then taken and
the fag ends cut off with a power cutter,

marked 3. After being cut thev are piled

for annealing, so that they are annealed

and stored in this rack at the same time.

The flues are then ready to cut for

proper lengths for the boiler, and they

are taken out of rack 8 and cut off with

the power cutting-off machine 9. and
loaded on to a rubble car. ready to be

taken back in the erecting shop.

The numbers 10, 11 and 12 are supple-

mentary flue racks, to hold extra sets of

flues.

It will be observed that this entire plant

is handled by one man, who welds on an
average forty flues per hour.

be gained by testing the flues before they

are put in the boiler, and that if they find

an occasional defective flue after it is put

in the boiler, it is cheaper to remove this

than to test thousands (and not find any)

in the plant.

These operations, from the time the flue

leaves the boiler until it is returned, are all

paid piece work, and the cost of this work
has been reduced to a minimum; and at

the present time the man who runs it

makes quite a little increase over the or-

dinary wage paid for doing this class o£

work.
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Olasgow Internatianal Exhibition.

BV A. F. ^INCLAI^.

The Exhibition buildings are situated

on the banks of the Kelvin, a small tribu-

tary of the Clyde, which bisects the city's

West-End Park. The site is rather pic-

turesque. On either side the ground rises

somewhat abruptly, on tlie west in Gil-

morehill. surmounted by the LTniversity.

and on the east in an eminence on which

is built Park Circus, a circle of handsome
private residences. The Kelvin, the stream

from which Lord Kelvin, the eminent

scientist, takes his title, was at one time a

beautiful sylvan rivulet, and although it

has fallen on evil days since chemical

works came to abide among us. it is

scarcely so foul as thirteen years ago, dur-

ing the last Exhibition here, when, it has

been said, swimmers on leaving it had to

be washed down with a hose pipe. It

winds gracefully through the park, and

the Exhibition buildings follow its turn-

ings on both sides.

The Exhibition may be said to consist

of three large main structures, the Indus-

trial Hall, the Art Palace and the Ma-
chinery Hall, and quite a town of smaller

subsidiary buildings. The Industrial Hall

contains an enormous aggregation and

variety of manufactured goods. In the

Art Palace are housed not only the usual

articles relating to the arts and sciences,

but many articles of archaeological and his-

torical value and interest : while the i\Ia-

chinery Hall, with which it is proposed to

deal briefly and generally in this article,

contains, as its name indicates, a collec-

tion of machinery.

The Machinery Hall is a vast square

building of one story, traversed by five

main avenues and numerous cross pas-

sages. Galleries run the length of the

Hall, affording a pleasant promenade for

sight-seeing for those not closely con-

cerned, while those who want a nearer

view can secure it on the ground floor.

The Hal! is glass covered, of course, and

as the boilers for supplying power to the

whole show are built against the west wall,

with an opening into the building, a day

spent in it, in hot weather, is a good deal

of a trial. Still, the heat is borne with

martyr-like patience by the thousands who
visit the place daily : for it is a curious

fact that the varied and complex machin-

ery appears to furnish as great an attrac-

tion to the uninitiated as to the mind con-

versant with all its details. The people

wander around, staring with bovine,

vacant, ununderstanding eyes, until they

drop across some known article, or reach

the corner where confectionery, candy in

all its forms, is being manufactured, when
they awake from the trance into which the

whirring, revolving machinery has thrown

them, and show by their brightening faces

that they are really intelligent beings.

Candy machinery is not elaborate. Large

mortar-like pots, each swinging lazily

round and round on its base, a universal

joint, appears the distinctive feature of

each stand. But this is a digression.

The machinery section is without doubt

one of the principal attractions of the

Exhibition. It is not large, looked at from

the standpoint of Paris, but is exceedingly

varied, and the space being limited—too

limited some think—has had one good

effect—the elimination of the mere fill-gap

exhibit. Firms that applied for a given

number of square yards were allotted

about the same number of square feet, or

less, and the consequence is a collection of

only the be t machines of each exhibitor.

But though varied, it is not equally varied

;

that is to say there are many classes of ma-
chinery of which only a few specimens are

shown, while of others there are numerous

varieties. For instance, there is a perfect

plethora of electric machinery and appli-

ances, while textile machinery is almost

entirely missing. There are only three or

four looms in the hall, while it is well

within the mark to say that at least every

fourth stand has something connected with

electric engineering on view. Dynamos
worked by steam engines, horizontal, ma-

rine type (a good many of these, by the

way), by gas engines, oil engines and by

water turbines (I have seen no steam tur-

bines)
; generators to supply a house or a

city with light, to drive a single carriage.

or pull all the cars on a tramway system :

telegraph and telephone appliances and fit-

tings, electric scientific instruments for

marine and other purposes, and all the

paraphernalia of fixings for all these, and

other machines, are on view. The full

significance of this contrast is only recog-

nized when it is known that Glasgow is

by no means a center of electric engineer-

ing, while weaving, especially cotton weav-

ing, is carried on to quite a considerable

extent. It may be added, however, that

here weaving is a decaying industry, while

electric machine making is on the up

grade.

The show will probably be found more
interesting to the average man than to the

e.xpert in engineering. It leaves the im-

pression, after a good deal of thoughtful

examination, of beiiig a collection of long-

tried, well-used types of machinery, ex-

hibited for sale, or to advertise the mak-
ers' business. By this it is meant that

originality, whether in new machines or in

the design of old ones, is entirely, or al-

most entirely, absent. To the ordinary

observer who is only interested in machin-

ery in a casual way, or to the business

man who comes to hunt up the best kind

of machine to do his work, this is of small

moment; but to the expert who arrives in

the hope of finding something new, it will

be a disappointment. The cranks have

been severely tabooed, which is a mistake.

The crank of to-day may be the inventive

genius of to-morrow ; besides, he amuses.

It was evidently the intention of the

executive, in laying down the machinery,

to keep the several exhibits of each de-

scription by themselves, and a start in that

Quotations

Concerning

Air-Brake

Lubrication

:

" We have used it in our air

pumps and find it extremely

useful when a new pump goes

into service, and also for its

cooling properties in an old

pump."

" I find it good to use in air

pumps, if it is used properly,"

" I think it is a fine thing for

air brake valves. Our com-

pany does not buy it but I do.

I mix it \\'ith valve oil."

The above quotations are

from locomotive engineers and

they refer to Dixon's finely pul-

verized flake graphite No. 635.

If you are not familiar with it

let us send you a sample and

you will find it indispensable.

Joseph Dixon Crucible Co.,

Jersey City, N. J.
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HERE
IS A

Pressure

Regulator

THAT WILL

REGULATE.

Fig. 18

Gold's Improved Balance

Valve Pressure Regulator

reduces from boiler pressure to a

fraction of a pound. It will not

vary under any conditions.

It is efficient, economical, sim-

ple and durable.

Catalogue, circulars and further

information cheerfitllv furnished.

Gold Car Heating Co.,

Frankfort and Cliff Sts.,

NEW YORK.

Branch Office, 614 Rookery. Chicago. Fils.

direction had been made in the north-east

'

cf.rner. where most of the gas and oil en-

gines are to be found, but the intention ap-

pears to have been soon abandoned, and

the result is delightfully incongruous.

Scientific instruments hob-nob with golf-

ball making plant; telephone fittings from

Christiania are to be found cheek by jowl

with a Caflfey's patent still, made in

"Glei-ka" (local pronunciation) ; huge

naval guns and lyddite shells sit frowning

at an assortment of IngersoU-Sergeant

ilrills across the passage; a complex print-

ing press by R. Hoe & Co.. New York, in

I he act of turning out an evening paper,

IS opposed over the way by a potter's

wheel, as primitive as in the days of

Pl:araoh; dainty fingers from Luton plait

straw, and manipulate curious machines

making straw hats, in proximity to Alley

& McLellan's steamship auxiliaries, such

as steam capstans, winches and steering

gear. A considerable portion of the ma-

chinery is in motion, augmenting to a large

extent the interest manifested by visitors.

Pneumatic drills industriously bore holes

in the atmosphere ; steam hammers pon-

derously crush air; automatic planing ma-

chines move restlessly to and fro. like

wild animals caged; ventilating fans work

hard to drive streaming ribbons skyward

;

a mining cage rises steadily to the top.

only to drop back and begin over again

;

pumps are busy raising water, plunger

pumps, centrifugal pumps, rotary and ram

pumps, all hard at work raising water,

which from its appearance is evidently

from the Clyde. A fearful exhibition of

misapplied energy. The maxim with re-

gard to sleeping dogs applies with singu-

lar felicity to Clyde water.

It is not proposed to go over the vari-

ous classes, but it may be mentioned that

there is a very good show of gas and

vaporized oil engines. There is a con-

siderable demand in rural districts in this

country, principally by farmers, for oil en-

gines, which may account for the excel-

lent display made here. On the other hand

I did not see a single farming machine,

such as a sowing machine or reaper, in

the Hall, .\merican makers have been so

busy providing for Buffalo that they for-

got their customers farther from home, is

probably the explanation. Scarcely a wise

proceeding, nevertheless. But a stranger

omission is that of marine engines. There

are several models, but I only saw one

effective engine, apart from those of ma-

rine type for shore use—a strange condi-

tion of things in an Exhibition on the

banks of the Clyde.

The show is. on the whole, dominated

by electric plant and machine tools, and it

would be difficult to say which has the best

of the contest. Of the tools of .-Xmerican

make something has been said in some

previous notes, but mention of one of the

principal exhibitors was omitted, that of

the Bullard Machine Tool Company.

Bridgeport. Conn., about the only .\mer-

ican firm giving a home address only. ."Ml

the others either show through agencies

or give British addresses, usually in Lon-

don. The firm mentioned exhibit their

well-known boring and turning mills, in a

special pavilion in the grounds. The pavil-

ion adjoins that of the Westinghouse Coin-

pany. which has not been got into work-

ing order. It attracts much attention from

Glasgow pecple, as the firm is at present

engaged in laying down the electric tram-

way plant for the city municipality. This

firm has acquired 100 acres of land ad-

joining the docks, Manchester, on which

new w.irks which are being erected are

nearing completion. Another digression.

To sum up the Machinery Hall, it may

be described to contain a highly interest-

ing, even if somewhat commonplace—ex-

cuse the paradox—collection of up-to-date

machinerv.

St. Paul Pension Plan.

The directors of tlic Chic.igo. Milwau-

kee & St. Paul Railroad have approved the

plan of a pension and relief fund for the

employes, which will be put into opera-

tion next September.

The premium to which the employes

will be entitled depends upon the salary

received and the amount they contribute

to the department. The contributions have

been fixed upon a sliding scale, so that

men of small salaries will not contribute

nearly so much in proportion as those re-

ceiving large salaries. In case of acci-

dents or sickness, however, the men who

contribute more to the department will re-

ceive benefits accordingly.

In general, the average amount of pen-

sion received will be about one-third of

the salary at the time of retirement, and in

all cases will be one-half of what the

member would receive from the relief de-

partment. Under the system an employe

must become a member of the relief de-

partment in order to be entitled to a pen-

sion. As soon as he becoines a member of

the department, however, his pension

rights are immediately in force, provided

he has been employed by the company for

a period of ten years previous. Otherwise,

his relief rights will be operative at once,

and his pension rights as soon as the ten-

year period elapses.

Tlie Gold Car Heating Company has

just won a most important patent suit in

Canada over the Consolidated Car Heat-

ing Company. The Court of Appeals at

Montreal. Canada, which is composed of

five eminent judges, has just decided that

the Gold straight-port steam hose coupler

does not infringe the Sewall patent. This

is a great victory for the Gold Car Heat-

ing Company over the Consolidated Car

Heating Company, and is strengthened

by the fact that the decision of the Court

of Appeals was unanimous, all of the five

judges agreeing that the Gold steam coup-

ler does not infringe the Sewall patent in
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Orders for Pressed Steel Oars.

The Pressed Steel Car Company have

just received another large order from the

Philadelphia & Reading Railroad. The

order is for 1,000 low-side gondola cars

and 100 flat cars. Both types of cars are

to be built entirely of steel.

The gondola cars are to be of 110,000

pounds capacity, similar to the low-side

gondola cars already built for the Phila-

delphia & Reading Railroad. The general

dimensions will be as follows :
Length

over end sills, 35 feet loyi inches; length

of car inside of body, 34 feet; width of

car over side stakes, 9 feet 11^ inches;

width of car inside of body, 9 feet 4

inches; height from top of rail to top of

body. 5 feet 3H inches ; depth of car body

from floor to top of sides, l foot i inch.

The car will be equipped with Fox pressed

steel pedestal truck frames, cast-iron

chilled wheels, open-hearth steel axles.

WeJtinghouse air brakes, pressed steel

brake beams and Chicago Master Car

Builders' automatic couplers.

The flat cars are to be of 1 10.000 pounds

capacity, and will have steel tloors. The

general dimensions of the fiat cars are

:

Length over end sills, 35 feet 6 inches;

width over sills, 9 feet 6 inches ; width

over side stakes, 10 feet if^ inches; height

of floor above top of rail, 3 feet 654

inches. The flat cars will be equipped with

Fox pressed steel trucks, cast-iron chilled

wheels, open-hearth steel axles, Westing-

house air brakes, pressed steel brake beams

and Chicago Master Car Builders' coup-

lers.

Another order for steel cars has been

received by .the Pressed Steel Car Com-
pany. The order is for 400 cars, and the

railroad ordering them is the Chicago &
Alton. One hundred and fifty of these

cars are to be hopper bottom gondolas,

similar to those already built for the Erie

Railroad, of 100.000 pounds marked ca-

pacity, and with the following general

dimensions: Length over all, 31 feet 6

inches ; length inside, 30 feet H inch

;

width over all, 10 feet ; width inside, 9

feet 6 inches ; height of side above rail, 10

feet. The cars will be fitted with New
York air brakes, gray iron journal boxes,

Pennsylvania Railroad draft rigging, Mun-
ton couplers. Master Car Builders' jour-

nal bearings and Schoen trucks. The

weight of each car will be 35,514 pounds.

The other 250 cars will be pressed steel

flat-bottom gondolas, similar to the 600

cars already built for the Alton Railroad.

The cars will be of 100,000 pounds marked

capacity, and will have the following gen-

eral dimensions : Length over end sills, 43

feet 3 inches; length inside, 41 feet 9

inches ; width over side stakes, 10 feet

;

width inside. 9 feet 4% inches ; height

from top of rail to top of body. 7 feet 8%
inches. The cars will be fitted with spe-

cialties as designated for the hopper-bot-

tom cars. The weight of each car will be

25.600 pounds.

A Quick Trip.

Charles Fitzmorris, the seventeen-year-

old Chicago high school boy who is now

making a hurry-up trip around the world,

is the oldest son of Master Mechanic Fitz-

morris, of the Chicago Junction Railway.

It is expected that he will make the trip

in fifty-six days. As it is close to 22,000

miles from start to finish, it means close

connections and local work on the trip.

While this trip is in the nature of an

advertisement for a daily paper, yet it will

have other results. The facility with which

a traveler can travel long distances, the

certainty of no loss from extraordinary

delays and the high average mileage made

every day will be an eye-opener to some

of the people who need to wake up and

rub their eyes before they talk about what

American boys and American daily papers

can do.

iaM««wW/mziW/m7A^7^j^ î

Favor Steel Boiler Tubes.

In a report of a committee submitted to

the last Master Mechanics' Convention on

the most satisfactory method of handling,

cleaning and setting boiler tubes, a para-

graph appears in which the committee say

that no definite information was received

regarding the merits of steel tubes as com-

pared wdth charcoal tubes. The experi-

ence with steel tubes seems to have been

limited and the majority of the committee

favor charcoal iron for the tubes, under

the belief that charcoal iron tubes were

not so much given to pitting as steel tubes.

They said, however, that the principal

trouble was in the welding of steel tubes

to steel safe ends. We believe that had

the committee investigated the subject

more thoroughly and got in communica-

tion with those who are using steel tubes,

they would have modified their opinion.

In fact, while the subject was under dis-

cussion those who had used steel tubes in-

timated not only that cold-drawn steel

tubes were less liable to corrosion than

iron tubes, but that the men welded steel

safe ends to them and found no more diffi-

culty in doing that than in welding iron

tubes.

It seems to us that there is a great deal

of senseless prejudice against the use of

steel tubes, and that steel for that pur-

pose will have to fight its way into use on

its own merits, just as steel for fireboxes

and for boiler shells had to fight its way

against senseless prejudice. Twenty-five

years ago, when a few master mechanics

were trying steel for fireboxes, notes of

prejudice and alarm were spread through

the whole mechanical world against the

want of judgment displayed by men who

would use such a treacherous article as

steel for fireboxes. The iron men fought

the use of steel fireboxes persistently for

fifteen years, before they were finally

vanquished and steel came into general use

on its own merits. Then when the pro-

posal came out to use steel for boiler shells

the same prejudice had to be fought again
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I A I HIK STAY-BOLT IRON

PISTON RODS AND AXLES.

Used by the Leading Railroads

R. Mushet's I

STEELS.

SPECIAL"

& "TITANIC"

These Goods are tbe Standard of Excellence

Sole Representatives in the United States

B. M.JONES & CO.
No. 81 Milk St., BOSTON.
No. 143 Liberty St., NEW YORK.

WAREHOUSE AT EAST BOSTON.

LOCOMOTIVE
CAB SEAT

ROUGH RIDING t^HH
MADE SMOOTH ^ LXJkJ

Tusl put this seal on tile box and lay vour cusiiion on it.

Any size ot shape. Send cash, state size, give your weight.

HAGGARD & MaRCUSSON CO.,
417 South Canal St , Chicago, III.
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1^ TVJEW AND SECOND-HAND ^^ RAILWAY EQUIPMENT ^

FITZ-HUGH &C0.
..RAILWAY EQUIPMENT..

LOCOMOTIVES—r„".;^r„3ri{'l'.;S;V."'

CARS, FREIGHT, PASSENGER
AND BUSINESS.

South Side Elevated Railway Engines.
Brooklyn Elevated Railway Enilnes.

30 Tons Sniall Drivers. Short Wheel Base.

Excellent condition.

ooadnock BIdg., CHICAGO
141 Bro«ilw.». NEW YORK.

LOCOMOTIVES
AND

*'•' ^ADQ QUICK
sizes. W/^l\0 DELIVERIES

F. M. HICKS, "iH-.i:ss°?r.."

"Go up Head."
Pneumattic tools alone u ill not put

you at tlie head nowadays,—you must

have the dai pneumatic tools.

t)rdinary pneumatic hammers are

often out of order ; ours have a valve

that "stands the racket."

other tools are hard to oil, and

soon get worn ; ours are quickly oiled,

without taking apart.

Other tools are always " in the

hospital"; less than one per cent, of

ours corne back for repairs.

It is these qualities that give such

an ad\antage to shops equipped with

our pneumatic tools.

Send (or catalogue of our Pneumatic Chipping

and Riveting Hammers, Piston Diills, Rotary

Drills, Rammers, etc.

PHILADELPHIA PNEUMATIC
TOOL CO.,

1038 Ridge Ave. Philadelphia.

Ne» York. Chicago. Pittsburgh.

as wras encountered in regard to inside

fireboxes. Steel, however, won the day

on its own merits, and steel will finally

come out triumphant in the case of boiler

tubes.

Those who are fighting the use of steel

tubes are in many instances fighting what

is merely a name. A great many tubes

made of Bessemer steel have been passed

upon railroad men as knobbled iron and

charcoal iron, and they gave fair satisfac-

tion. Tubes of that kind would not pass

the specifications of the navy, for the

government officials are very exacting in

their requirements regarding boiler tubes.

There is not a navy in the world to-day

that is ordering iron tubes, for the reason

that a welded tube is never reliable. It is,

therefore, a strange thing to hear railroad

men who ought to know better talking

about not having confidence in the dura-

bility of seamless steel tubes, as compared

with those made from charcoal iron with

a weld throughout their length.

pounds of steam, 50-inch wheel centers,

100,000 pounds on drivers; these engines

are now rated at 59 per cent.

In 1899 consolidations came in, with

20 X 28-inch cylinders, 180 pounds of

steam, so-inch wheel centers and 143.500

pounds on the drivers ; this class of en-

gines is now rated at 78 per cent.

They were outclassed late in 1900 by

other consolidations, 21 x 30-inch cylin-

ders, 200 pounds of steam, 56-inch centers

and 154,000 pounds on the drivers. They

now carry the banner as loo-per-cent. en-

gines.

Since 1893 the percentage of hauling

power has increased from 45 to 100.

AheT careful consideration the B. F.

St urtevant Company have decided on Hyde
Park, Mass., as their new location and

have purchased some 15 or more acres

there. -A. large, up-to-date plant for the

manufacture of blowers, engines, motors,

forges, heating apparatus, etc., will be

erected. This new site is on the same

railroad line, the New York, New Haven

& Hartford Railroad, only 5 miles from the

old plant, and less than ten miles from

Boston. It is admirably located ; 1,300

feet along one side abut upon the railroad,

with all desired switching facilities ; an

ample stream of water marks the boundary

on another side ; a noted spring of re-

markable purity is within the area; the

high ground, which is practically on a

level with the tracks, will accommodate

buildings having a floor area of 750,000

square feet—ample for all needs of the

immediate future, and the lower land fur-

nishes abundant area for dumping. The

new plant will be arranged to reduce to a

minimum the labor cost of handling ma-

terial, and will provide for its direct prog-

ress through the shop from foundry to

shipping room. It will be equipped

tlironghout with new modern tools and

labor-saving devices.

Larger Engines.

The Lake Shore & Michigan Southern

Railway rates its most powerful class of

freight engines as lOO-per-cent. engines,

for their ability to handle a heavy train

;

other classes are rated at a lower percent-

age in proportion to their power.

The most powerful engines on this road

in 1893 were ten-wheelers, with 17 x 24-

inch cylinders, carrying 160 pounds of

steam, so-inch wheel centers and 80,000

pounds on the drivers ; these engines are

now rated at 45 per cent.

Between 1893 and 1899 the lOO-per-cent.

engines were moguls. 19 x 24 inches, 160

The Acetylene Headlight.

A recent visit to Mr. Cory, superinten-

dent of motive power of the Cincinnati,

Hainilton & Dayton Railroad at Lima,

revealed the fact that the acetylene head-

light mentioned in our February issue was

still doing business at the old stand.

It is now ten months since this has

been in service, and it has never had a

single failure. This is a remarkable rec-

ord for any new device and goes a long

way toward making it popular among the

men. It will be remembered that the cost

of operation is 2 pounds (4 cents a pound)

of carbide for 142 miles.

Pittsburgh is still holding its own in

the matter of sending out rolling stock

for the railroads of this country. Every

day sees a large shipment of steel cars

leaving the city from the works of the

Pressed Steel Car Company, and the com-

pany now have on their books orders suffi-

cient to keep the 10,000 men on its pay

rolls busy for sotne time to coiue. During

the last week of May, 400 hopper coal cars,

similar to the 600 cars built and shipped

to them during the early part of the year,

were ordered by the Chesapeake &
Ohio Railway. Another order received

by this company during the same period

was one from the Algoma Central Rail-

way for fifty ore cars of 120.000 pounds

capacity. Upon a recapitulation made by

the officials of the company, it was found

that, including the cars built during May,

1901, the total number of cars shipped

since the industry began four years ago is

40,578.

Shickle, Harrison & Howard Iron Com-

pany, St. Louis. Mo., made what turned

out to be an interesting exhibit at the

railroad conventions at Saratoga, and it

was in the form of models and engrav-

ings. There were Shickle, Harrison &
Howard's cast steel body bolsters and

Player truck; Leeds reversible pilot coup-

ler, cast steel truck bolsters ; Ajax cast

steel truck ; Player cast steel tender truck,

and a variety of other devices which are

manufactured by the Shickle, Harrison &
Howard Iron Company.
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Types of Locomotives.

The chart which accompanies this issue

of Railway and Locomotive Engineer-

ing will, we are sure, interest all our read-

ers. The question of locomotive types has

been considerably discus!ed of late, and

some of the distinctions are drawn too

finely for many of us to appreciate. In

this chart the type is taken to be a matter

of wheels and their location, and not the

type of boiler or the location of bearings.

A copy of this should be in every paper.

If you don't get yours, let us know.

A Fast Run.

One of the new .\tlantic type locomo-

tives recently put in service on the Canada

Southern Division of the Michigan Central

Railroad drew Train 31 from St. Thomas
to Windsor. 112 miles in 102 minutes from

the start at St. Thomas to the stop at

Windsor. This is an average speed of

66 miles per hour for the whole distance

;

this calls for a speed in some places of

close to 100 miles an hour. Train 31 con-

sisted of nine cars.

The engine has 21 x 26-inch cylinders,

79-inch drivers ; the boiler carries 200

pounds of steam. The engine weighs in

service 176,000 pounds.

It is expected that this run of 112 miles

can be made in 100 minutes, which means

an average speed of 75 miles per hour

from start to stop.

It is said that President F. D. Under-

wood of the Erie Railroad has been mak-
ing a sort of Caliph of Bagdad inspection

of the system under his control. He has

made frequent trips over the road and has

dropped in unexpectedly, and frequently

unknown, at several of the company's of-

fices and shops. Many suggestions of

improvements in matters of detail have

come from the new president, and many of

the employes of the road have received

kindly words of approbation from him
for their efforts to perform their duty

faithfullv.

Baldwin Locomotive Works have issued

a booklet of their engines at the Pan-.\m-
erican Exposition w-hich is very attractive.

It also contains a diagram of their works
and some interesting data concerning

them. The principal departments are run

23 hours a day and 9,000 men are em-
ployed. The weekl)' consumption of coal

is 2,000 tons and of iron 3,000 tons, other

material 900 tons. There are 3.000 horse-

power of electric motors. 300 arc and 3,000

incandescent lamps.

Nearly everything that we have ever

seen written relating to electricity was of a

very heavy and ponderous nature which
would repudiate a joke as something out

of harmony with such a serious science.

We just have found an exception to this

in a small book published by Pozvcr called

"Central Station Experiences." Blunders

and mistakes never happen without having

their ludicrous side if a man can only

see where the funny part comes in and the

man who wrote this book seems to have

a very keen eye to the ludicrous about

things relating to the tribulations of an

electric steam plant. It is a book of 106

pages, illustrated in a characteristic way

and something after the style of Chordal's

letters, and is sold in this office for $1.00.

The Richmond Locomotive Work^

shipped twelve 16 x 24-inch ten-wheeled

passenger locomotives to the Finland State

Railways, Helsingfors. Finland, on the

Wilson Line steamer "Consuelo," which

sailed May 3d. These locomotives are

duplicates of ten engines built by the

Richmond Works for the Finland State

Railways during last year, and this is the

third order received from the same source.

They have also an order from Richmond,

Fredericksburg and Potomac for four

19 X 26-inch ten-wheel locomotives.

The Cincinnati, Hamilton & Dayton

Railway Company have just placed an or-

der with the Pittsburg Locomotive Works

for two six-wheel connected 18 x 24 cylin-

der switch engines, also five ten-wheel

18 x 24 cylinder freight engines. The pas-

senger department of this company has

just issued a beautiful set of rules on

"Bridge Whist," which will be mailed on

request. Enclose 2-cent stamp. Address

"Bridge Whist," Advertising Department

Cincinnati, Hamilton & Dayton Railway.

Cincinnati. Ohio.

"Machine Tools'' is the name of a very

handsome illustrated catalogue recently

issued by Edwin Harrington, Son & Co.,

Philadelphia, Pa. It contains excellent

illustrations and descriptions of the prin-

cipal tools made by this company. Every

machine-shop foreman in charge of tools

ought to have this excellent catalogue

within reach for reference. To such men
it will be sent on application.

A recent visit to the shops of the Frank-

lin Air Compressor Company disclosed

great activity in all departments. The

foundry is now turning out castings regu-

larly and compressors are being assembled

as rapidly as possible. Among those un-

der way is a large one for the New York

Central's shop at Depew, N. Y. It is a

compound compressor with duplex steam

cvlinders.

The Imperial .\ir Compressor of the

Rand Drill Company, 128 Broadway, New
York, is well illustrated and described in

a well-printed catalogue they have just

issued. It gives dimensions and capacity

of each size, which are valuable for any-

one interested in compressors, and this

includes almost every railroad shopman.

A copy will be sent on application.

Sipe's Japan Oils

MANUFACTURED BY

JAMES B. SIPE & CO.,

400 Federal Street,

Allegheny, Pa.

THE McCORD BOX
KEEPS OUT THE CUST.

SEE HOW THE LID FITS.
McCord & Company,

CHICAGO. NEW YORK.

The Twentieth

Century

Master Mechanic
Won't use solid mandrels.

Cost too much, take up too

much room and don't give

satisfaction

Nicholson

Expanding Mandrels

Take everything from I to 7
inch holes. Take up little

room—always ready and

you can buy four sets for

the cost of one of the solid

kind

Are You Using Them ?

Catalogue tells you
more about them.

W. H. Nicholson & Co.,

Wilkesbarre, Pa.
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THE BEST BOOKS FOR

RAILROAD MEN
Combustion of Coal

and the Prevention of Smoke— A CatechisM tof

all interested in Fuel Kconorav and the Soppressioa ol

Smoke. By William M. Barr, M. E. Nearly jjo
pages; S5 engravings. I'ricc, $1.50.
Bvery Railroad man should have this book

ilh tlu

Air = Brake Catechism.
Iwelhh ediiioii. Greally Enlarged bv Five New Chap-
ters. A compleie siudy of the .Air-Brake equipment. Up
to date. By RoBEKT H. Blackali. Price. $1.50

Coaiaiii:> ovei 1000 Qucbiion^ with their Answer *

Completelv lilu&traitd with Engravings.
This Buok has been endorsed and used by AiF-Brak«

Instructors and Examiners 011 nearly every Railroad m
tbe United States.

Locomotive Catechism.
K/ RoBEKT r.KiMsHAw. Eluhtecnlh Edition.—Now
ciKitaioing over 300 Illustrations and Twelve Large
F.»ding Plates. There are 1,600 (Questions with Com-
plete Answers. Written in plain language and tree from
mathematics. The Standard Book on the Locomo-
tive. N-arly 450 page!^. Koattd in txtra Maroon
Cluth, Gilt. Price, $2.00.

I^'A Special Circalar of these Books Sent on Reqaesi.

^^Anv of these Books Prepaid to an\ AJJkss on
Recetpt of Price.

'

AGENTS WANTED for the above books.
Write for Agents' termi and further particulars.
Our catalojrue of other practical books sent free
on application.

Norman W. Henley & Co., Publishers,

132 Nassau St., NEW YORK. N.Y

Moran Flexible

Steaffl=Iieating

Connection, All Metal. . . .

ESPECKUY APPLICABLE BETWEEN

ENGINE AND TENDER.

ORAN EEXIBLE STEAM JOINT CO., Inc.,

N*. i4f Third Stre«t, Louisville. Ky.

"Hawi^ins' Educational Woriw"
(6 roU., price Sii.ooj. on 5tatloDftry. StCAm unA
Electrical EB^Qecrins, vi-ill be sold t« the patrvu oJ

tkis )«araaJ, vn easy moatkly payiDe&ts. Scad for term.

THEO. AUDEL & CO., Publishers.

63 Fifth Avenue, NEW YORK CITY.

Examinations for Promotion.

One of the iirominenl trunk lines of the

West adopted in 1897 a very systematic

method in their examination of firemen,

who they expect later on may be pro-

moted to engineers.

This company use the progressive

examination, having a first, second and

third year's examination of all the fire-

men in the service. All these examina-

tions are written ; those 01 the first and

second years are conducted by the master

mechanic or traveling engineer under

whose charge the fireman is at work.

After the written examination, they are

examined orally by the same officer. Usu-

ally all the men pass the first and second

year's examination. If they do not pass

the first examination, they have a second

trial later ; if they fail in the second trial,

they are dropped from the service. The
same results follow ill the subsequent

examinations, in case of a failure. Dur-

ing the time between a failure to pass the

examination and the second trial, if any-

one below this man is promoted, he stays

ahead of him on the list ; this of course

affects the man on the final promotion

very seriously.

Question books containing the list of

questions for each year's work are issued

to all the men. They are substantially

put up in vest-pocket size, so the book can

be carried on the person at all times with-

out inconvenience. The written examina-

tion is from these books direct ; the oral

e.xamination uses the question book also,

with any added explanations to make the

questions plain to all as to the exact in-

tention.

The third year's examinations are con-

ducted by a board of examiners, which

consists of six traveling engineers and the

air-brake instructor. Three of the board

attend to the oral examinations on the

air brake, and three other members attend

to the mechanical part. One member of

the board acts as the secretary, has charge

cf the written examinations in all the de-

tails and keeps the records of attendance,

percentage of questions answered, etc.

The written examination is first attend-

ed to. A fireman receives a supply of

writing materials and a question book

and is assigned to a place at one of the

long tables in the room, under the per-

sonal supervision of the secretary.

Asking questions or answering them

among the class is forbidden and any

violation of this rule is punished at once,

generally by a dismissal from the exam-

ination.

If any information is asked for. it must

come through the secretary or from the

dictionary, as about the only questions

asked are in relation to the spelling or

meaning of words.

When a fireman leaves the room for

any purpose, the papers are handed to the

secretary, as well as at the close of a ses-

sion.

The sessions begin at 8 A. M., when
the roll is called, and last till 11.30; in

the afternoon the hours are from 12.45

till 4 P. U.
This year the meeting began May 6th

and closed May 30th. One hundred and

sixty-five men were examined, of whom
142 passed and twenty-three failed. Only

two of the men who failed last year failed

this year also.

About forty-five men are called in the

first week ; as they finish their examina-

tion and are relieved and go home, others

are called in to take their places, a few

from each division ; so that there are

about forty-five men at the examination

at a time, till all are called in that are

eligible.

When the examination questions are

answered in writing, they are checked up

by the members of the board, and the per-

centage of questions answered properly is

given ; this must come up to 80 per cent,

in order to qualify the candidate. They
are then examined orally, one at a time,

and usually make a better showing in the

oral examination than in the written one,

provided they are competent. If they de-

pend on their recollection of what some-

one else told them or on a record of an-

swers secreted on their persons, they usu-

ally fail badly on the oral examination.

The oral examination is what counts,

though ; for if they pass that, they are

eligible for promotion. If they do not

pass the oral examination, they are dis-

qualified.

You ask why any written examination

at all if the oral examination determines

a man's competence? The answer is, that

it is the only way to keep a record of an

examination, which is necessary in case

of future disputes as to the ability of any

man. The labor that is put into a written

examination is not lost by any means,

for the drill in exact expressions a man
gets in the written examination helps him
out in after years.

That the standing and ability of the

firemen is rising each year is shown by

the reduced percentage of failures, while

at the same time the examinations are

more rigid as to correctness and more .

comprehensive as to the details each suc-

cessive j'ear.

In 1899, 206 were examined, of whom
forty-four failed to pass, about 21 per

cent. In 1900, 125 were in the class,

twenty-one failed, about 16 per cent. Eight

men failed the secojid time. In 1901, 165

were in the class, twenty-three failed,

about 14 per cent. Only two men failed

this time on the second trial.

The men are given every chance to ac-

quire correct methods of handling engines,

both when in good order or disabled. A
large proportion of them go into the ser-

vice as engineers with the best of success.

Engineers that are hired are examined

on the time-card rules when they are em-
ployed, and in a general way on air brake

and machinery, and when the general ex-
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amination comes up they take their places

in the class the same as the men about to

be promoted.

In all the examinations, yes or no alone

does not go as an answer ; the reason

why must also be stated.

In case a fireman fails on the third ex-

amination on the second trial, if he is com-

petent to fill some other position in the

service, he is usually provided with one

when an opportunity offers ; but such posi-

tions are none too numerous, so that a

failure on second trial usually means leav-

ing the service.

In regard to the examination on the

Time Card and Book of Rules, it is con-

ducted by the assistant superintendent or

trainmaster of the division on which the

promoted fireman or, hired engineer is to

be employed.

It consists of both written and oral

examinations ; a printed list of questions

is furnished for the written examination,

but the candidate is not furnished with

this list in advance.

The list of questions is gotten up by the

examining officer. Many of the questions

apply to local conditions peculiar to that

division, so that there is no regular book

of questions on train rules.

In Chattanooga, Tenn., twenty of the

leading merchants and business men have

agreed to allow any of their employes who
become students of the International Cor-

respondence Schools, Scranton, Pa., five

evenings a week, without reduction of sal-

ary, in order that they may devote this

time to their studies. Employers gener-

ally recognize the importance of educating

their men, and in a number of the largest

industrial plant? in this country arrange-

ments have been made for the accommo-
dation of employes who wish to study by

mail.

It is reported regarding the Ward Line

steamship "Santiago," which was recently

equipped with Sturtevant fans for forced

draft, that as a result two Scotch boilers,

under forced draft, are now doing the

work which originally required four simi-

lar boilers under natural draft, and, fur-

ther, that a fuel saving of 4 tons of coal

per day has been made, the average revol-

utions increased by three per minute and
a considerable portion of the space origin-

ally occupied by coal bunkers has now
been converted into valuable freight-con-

veying space.

An order for 250 steel gondola cars for

use on the Government Railways of Aus-
tralia, in New South Wales, was received

by the Pressed Steel Car Company this

week, through its foreign agents, the

Transportation Development Company,
Inc. These cars will be somewhat similar

to those now in use in Australia, except

that they will be all steel instead of wood.

Combustion and Heat.

BY ANGUS SINCL.MR.

FIRST PAPER.

1. Importance of Fuel. The greater

part of the power used for industrial pur-

poses and the providing of the comforts of

artificial heat in dwelling houses are de-

rived from the combustion of fuel. As the

quantity of fuel burned for these purposes

is enormous a small saving effected by pre-

vention of waste represents millions of dol-

lars annually. It is therefore important

that those who feed the fires and furnaces

with fuel should at least have an element-

ary knowledge of the natural laws that

regulate the phenomenon of combustion

or burning. Knowledge of this character

helps to secure the greatest possible

amount of heat energy out of every unit

of fuel consumed.

2. Philosophy of Combustion. The
purpose of the combustion of fuel is to

produce heat, light or gas and the philoso-

phy of combustion shows how fuel can be

burned with the least amount of heat waste

or loss. The philosophy of the combustion

of fuel is little more than a century old.

having grown up gradually after the dis-

covery of oxygen in 1774 by Dr. Priestley,

an English clergyman. The search for

knowledge about all phenomena connected

with the burning of fuel was greatly stimu-

lated when in 1778 Lavoisier, a French

chemist, discovered that combustion of

bodies in air consisted essentially in their

chemical combination with oxygen which

was drawn from the air.

3. Elements. Everything found in the

air above, the earth beneath or in the

waters on the earth is composed from

about seventy elements which have com-

bined together to form the immense vari-

ety of matter forming the solid globe, the

waters upon its surface and the atmos-

phere surrounding it.

Any separate part of matter is called a

body and different kinds of matter are

known as substances. Matter exists in

three states—solid, liquid and gaseous.

There is good reason for believing that all

substances can be converted by heating or

cooling and pressure from any one of these

states to the other.

4. Changes of St.\te. Changes of state

effected by means of the forces mentioned

will not effect any permanent change on

the elements. Water may be converted

into ice by cold or into steam by heat

;

but when the influence that effected the

change is w'ithdrawn the ice or steam re-

turns to water and it is the same substance

it was before the change took place. But
matter frequently undergoes changes

which are of a permanent character. If

you dissolve a few grains of common salt

in a glass test tube containing pure water

you can evaporate the water by heat and
the salt unaltered will remain as a sedi-

ment. But after the salt is dissolved,

a few drops of solution of nitrate of silver

put into the tube will indicate that some-

thing different has happened. The water

PURDUE UNIVERSITY,
LaFAYETTE, IND.

Courses in Mechanical Engineering,
Electrical Engineering,

Civil Engineering.
Special attention is priven to work in railu.iy entjineerinf;
and management and to locomotixL- tustint;.

In all departments there are
Extensive and Well Bquipped Laboratories.

CATALOG SENT ON APPLICATION.
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Patents.
GEO. P. WHITTLESEY,

M«i • TRUST BUILDING. WASHINGTON. D.C.

Terms Reasonable. Pamphlet Sent.

PATENT
jfour novel idea or design. It

IS the only way to control it

ADil make it pay. Send postal

to STBBBINS & Wwr.HT, Mc-
tfaaairoi Cxp«^rta and Attorotys, Station G, Ftoz 333,
WMJnsftt*. D. C. for full information. They secure
f iJ p»ttot» and protect the whole Inventloa.

JOHN W. HILL,

PATENTS
AND PATENT CAUSES,

J463 Monadnock Block, Chicago, 111.

One Carborundum

Wheel's Record.

The burden of our advertise-

ments for years has been :

" Carborundum does more
work,
faster work,

cleaner work,

than any other known abra-

sive."

—

And here's proof, on at least

the first two points :

—

" We have been using a 24 by
1% inch Carborundum wheel
nine hours every day since July

14, 1900, in grinding rough
castings. We work up about
8 tons a day. The wheel has
not been dressed since we be-
gan to use it, and at this date,

January 7, 1901, after grinding
1200 tons of castings, is still in

excellent shape and has worn
down only ten inches in diam-
eter in the si.K months service."

That is what a well known
Foundry Company has to say

about it. We are getting let-

ters of that sort every day,

from all sorts of people. Is it

any wonder we have faith in

Carborundum ?

Let us send you the booklet
telling all about the most
economical grinding wheels
on earth.

The Carborundum Company
Niaeara Falls, N. Y.

becomes milky white and when it is evap-

orated a new substance that is neither salt,

nitric acid nor silver has been formed.

In that case a chemical change has taken

place. The science of chemistry teaches

how to find out what elements compose

different substances and how chemical

changes take place.

When anything is burning there are

chemical changes going on of a similar

nature to the combining of the nitrate of

silver and salt in the test tube and a new

substance is the result.

5. Forming of Compounds. An ele-

ment or simple substance is something

out of which nothing else can be

got no matter how finely it may
be subdivided or to what ever-searching

tests it may be subjected. Elements unite

together to form compounds or combine

with compounds to form other compound

substances which are generally very unlike

the ingredients that made them. No one

could ever tell from the appearance of

a substance whether it is a simple element

or a compound. That has to be found

cut by the chemist, to whom nothing in

nature is a secret. He has the means of

proving the constituents of every substance

that enters his laboratory.

6. How Water is Formed. Pure water

when it falls from the clouds looks as

simple as anything in nature, yet water

IS a compound formed by the union of

two gases—hydrogen and oxygen. The

liquid metal mercury, on the other hand,

is not popularly looked upon as a simple

substance, yet it is an element containing

nothing except mercury. When elements

cr compounds combine to form new sub-

stances they always do so in fixed propor-

tions by weight, and if there is any excess

of any substance present it does not com-

bine but remains unused. It is important

to remember this, as it has a direct bearing

upon the economical combustion of fuel.

Great volumes of valuable heat-creating

gases pass away from nearly every furnace

unconsumed because the gas of its affinity,

that would convert it into heat, was not

pre-ent in sufficient quantity or there was

insufficient intensity of temperature.

7. Most Common Elements in Engin-

eering. The elements that have the closest

connection with engineering are aluminum,

Al 27; barium, Ba 137.4; boron, B 11 ; cal-

cium, Ca 40; carbon, C 12; chlorine, Cl

35.5; copper, Cu 63.6; gold. An 197; hy-

drogen, H i; iron, Fe 56; lead, Pb 207;

magnesium, Mg 24.3 ; manganese, Mn 55

;

mercury, hg 200; nickel, Ni 58; nitrogen,

N 14; oxygen, O 16; phosphorus, P 31;

platinum, Pt 194.2; potassium, K 39.1; sil-

icon. Si 28; silver, Ag 108; sodium, Na 23;

sulphur. S 32; tin, Sn 118. and zinc, Zn

65.2. These are the full names of the

elements, the symbols and the combining

weights.

8. Chemical Nomenclature. Chemists

use a sort of shorthand for telling the con-

stituents in any substance. The chemical

elements are represented by symbols similar

to those quoted, which are generally the

first letters of their Latin names. The
figures given after the symbols are the

combining weights. Thus water is writ-

ten H2O, and it tells that it is composed

of two atoms of hydrogen weighing 2

units and one part of o.xygcn weighing 16

units. Carbon dioxide, the principal pro-

duct of combustion, is written CO:, which

means one atom of carbon and two of

oxygen, the combining weights being un-

der.stood.

9. Division of Matter. Science teaches

that the ultimate or smallest unit of any

substance is what is known as an atom. A
molecule is a group of atoms united by

chemical affinity and capable of existing

by itself. An atom is the smallest quan-

tity of a substance that can enter into

combination to form a molecule. Atoms
are indestructible, molecules are suscep-

tible of endless change.

(That is the generally accepted theory

in relation to matter, but the intensely

searching power of the electric current

has lately been leading scientists to be-

lieve that the atom is divisible in the same
way as the molecule.)

10. Molecular Action. Although

molecules are supposed to be exceedingly

minute particles of matter, science teaches

that they do not touch each other and are

constantly moving in the limited space

they occupy. They are supposed to have

three kinds of motion. In solids they

maintain their relative places but vibrate

at varying rates. In liquids the molecules

are less closely bound together and cir-

culate among each other so rapidly as to

give rise to energetic liquid diffusion.

When the violence of these motions is in-

creased by heat, the molecules are shot

beyond cohesive control and assume the

condition of gas.

From the description given concerning

the popular theories about matter it will

be understood that heat is supposed to be

a form of molecular energy capable of be-

ing transmuted into every known form of

work. It is produced by chemical action,

mechanical action and electrical action.

The modern theories concerning the

nature of heat phenomena were first

brought to popular attention by Professor

Tyndall in his lectures on "Heat as a

Mode of Motion."

11. Best Known Form of Chemical
Action. The best known form of chemi-

cal action in generating heat is in the

burning of fuel. In that the elements

forming the fuel unite with element? in the

atmosphere causing great increase of tem-

perature and energetic generation of heat.

12. Heat from Mechanical Action.

The mechanical action producing heat is

manifested in a great many everyday phe-

nomena, some of them being very incon-

venient. When you put an iron rod upon

an anvil and hit it a few quick blows with

a hammer the place struck becomes hot;

in turning a piece of metal on a lathe the

turnings are hot ; when an axle journal is
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permitted to run dry it heats with oft-

times disastrous results. In all these cases

the mechanical energy of the hammer

blow, of the energy put into the cutting

tool and the frictional resistance of the

axle journal are examples of mechanical

energy being converted into heat energy.

13. He.\t from Electricity.—Genera-

tion of heat by an electric current is mani-

fested when an electric current is passed

through a conductor having great resist-

ance. This produces the various forms of

electric lighting and heating. The most

conspicuous example of its heating power

is seen in the plants employed for welding

metals.

The energy of heat is manifested in in-

numerable ways, and there are very few

natural phenonVena that are not operated

by the force of heat.

14. Heat and Mechanical Energy

Mutually Convertible. The' investiga-

tions of numerous scientists have brought

out a great many facts concerning heat

rpon which certain principles have been

founded. The hypothesis that heat is a

condition of motion or vibrations of the

molecules of a substance is still an un-

proved theory, but there are other things

concerning heat that have passed beyond

speculation. The first established heat

principle is : Heat and mechanical energy

are mutually convertible, and heat requires

for its production and produces by its

disappearance mechanical energy in the

proportion of 772 foot-pounds (now cor-

rected to 778) for each unit of heat usu-

ally called the British thermal unit, and

written B. T. U. That heat unit repre-

sents the amount of heat required to raise

the temperature of i pound of water i

degree Fahr. from the greatest density of

water, which is 39.1 degrees Fahr.

15. Conversion of He.\t. Heat is gen-

erally converted into mechanical work

through the agency of some body which

is expanded by heat, such as water, air,

petroleum compounds or gas. The heat

is transferred into these mediums, usu-

ally enclosed within limits of changeable

volume, such as into a cylinder containing

a movable piston, and expanded against a

resistance, thereby doing mechanical work.

Heat will disappear in proportion to the

amount of work performed, and it is pos-

sible to calculate what amount of heat

has been transformed into mechanical

energy. In fact, the calculations showing

the amount of heat transmuted into work

by various forms of heat engines has

pointed out the way to the utilization of

the greatest possible amount of heat

energy passed into the engines.

The catalogue of the New York &
Franklin Air Compressor Company, 95

Liberty street. New York, is a fine speci-

men of printing and engraving. It deals

with the selection, economy and operation

of compressors in a way that interests me-

chanics. Tables showing capacity and

other details of the machines are given,

all of which is of interest.

The Joseph Dixon Crucible Company

have just issued a very handsome example

of modern up-to-date catalogue making,

which covers the list of Dixon's graphite

productions very fully. The center page

shows the Dixonplants.the graphite works

at Ticonderoga and the main plants at Jer-

sey City. Opposite the introductory page are

other views of the graphite mines and

cedar mills. It should be in the hands of

every man who is interested in the use of

graphite in any of its various forms.

An interesting feature of the Baldwin

Locomotive Works' exhibit at the Pan-

American Exposition at Buffalo is a large

locomtive which will be jacked up and

operated by compressed air so that visit-

ors can see just how the engine makes "the

wheels go round" when the locomotive is

running on the track. This locomotive

i, to be supplied with compressed air from

two No. 3 Pedrick & Ayer Compound
Automatic Air Compressors, which will

pump the air into the main boiler of the

locomotive and so furnish the motive

power.

The L. S. Starrett Company, of Athol.

Mass., whose machinists' tools are used

all over the country, were one of the first

to grant the nine-hour day at the same

wages as before. There was no strike

—

not even a demand—and needless to say

the men are very much pleased and highly

enthusiastic over their treatment. Among
the other shops which have granted the

nine-hour day we note that of Gould &
Eberhardt, of Newark, N. J.

The new shop of the Grant Tool Com-

pany, at Franklin, is nearing completion

and will be one of the best shops of its

siz^ we have seen. Lack of material is

delaying the line shaft work, but some of

the large tools are already in place. They

have a new axle lathe with both single

and double carriages. Those who know-

John Grant will have no fear as to these

tools being right.

Messrs. H. B. Underwood & Co., Phila-

delphia, have issued a neat advertisement

containing a bright new penny in the cen-

ter of a horse shoe, which is adorned with

a four-leaf clover. The motto, "Keep me
and never go broke." will appeal to many
of us." Of course it advertises their port-

able tools for railway shops.

Your

Watch ...

costs too much to have it lost or

S!v ashed by dropping out of your

pocket. There's no danger with my

patent pocket, supplied on all of my

coats without e.xtra charge.- Can't fall

out if you stand on your head—yet

it's easy to get when you want it.

This is only one of the good points of

Brotherhood Overclothes. They're

well made, strong, and they fit. Let

me know if your dealer don't keep

them.

H. S, PETERS,
DOVER, N.J.

Shall ive send you

samples and tape—free ?

American Locomotive

Sander Company,
I3th & Willow Sts., Philadelphia, Pi.

Propnetors and Manufacturers

Leach, Shbrburnb, Dean, SANDERS.
HoosTON, " She " and Curtis Jt\l^LfL.f\j.

APPARATUS FOR THE

Softening and

Purification of

Locomotive Water

Before it enters the Water

TanK. so that in the Boiler

it will Neither Scale, Cor-

rode nor Foam. . . .

If you expect to take a vacation it will

be to your interest to secure one of the

beautiful books just issued by the passen-

ger department of the Cincinnati, Hamil-

ton & Dayton Railway on "Tours to

Northern Summer Resorts and the Pan-

American Exposition." These books will

be furnished on application to any C. H.

&. D. representative or by addressing D. G.

Edwards, P. T. M., Cincinnati, Ohio.

For Particulars Address

INDUSTRIAL WATER
COMPANY,

15 Wall Street. NEW YORK.
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New York Central Atlantic Type.

The illustration of this engine is from

one of the finest locomotive photographs

that we have seen, made for us by Mr. F.

W. Blauvelt, who has done so much good

work in this direction. It is one of the

Atlantic type engines recently put into ser-

vice on the Xew York Central for fast

heavy trains, and they are giving excel-

lent satisfaction. These engines are the

joifit product of Mr. Waitt. superinten-

inches diameter with 6-inch travel, l-inch

lap and J^-inch clearance, set line and line

in full gear. This gives ]/[ inch lead at

half stroke and 9-32 at quarter stroke. The
cylinders are 21 x 26 inches, which with

200 pounds gives 24,000 pounds tractive

force. This is a ratio of almost 4 to i in

normal service and about 4.4 to I with

traction increaser in action. The main
dimensions are:

Wheel-base—Engine. 27 feet 3 inches

;

Tubes—Number, 396 ; size, 2 inches

;

length, 16 feet.

Tender—Water, 5,000 gallons; coal, 10

tons; wheel, 36 inches; weight, empty,

48,900 pounds; loaded, 110,900 pounds.

Tender has a scoop operated by air.

.\mong the equipment are: Sansom bell-

ringer, Gould couplers, consolidated safety

valve. Mason reducing valve. Leach Sand-

ers. Nathan injectors and Westinghouse-

-American brake apparatus.

Photographed expressly lor Ra a LocCMOTivE Engineering, by F.W. BUuvelt.

NEW YORK CENTRAL ATL.\NTIC TYPE, BUILT AT SCHENECTADY.

dent of motive power of the road, and Mr.
Sague, mechanical engineer of the Amer-
ican Locomotive Company.
The total weight is 176,000 pounds, of

which 95.000 is on drivers, 42,600 on en-

gine truck and 38,400 on trailers. With
the traction increaser thrown in about 10,-

000 pounds are transferred to drivers, re-

arranging the weights about as follows:

Drivers, 105,000; truck. 37,000, and trailer,

34.000.

The valves are of the piston variety, 12

driving, 7 feet ; engine and tender, 53 feet.

Heating surface—Firebox, 180 square

feet ; tubes, 3,298 square feet ; water tubes,

27 square feet; total, 3.505 square feet.

Grate surface—50 square feet.

Driving wheels—79 inches.

Truck wheels—36 inches.

Trailing wheels—50 inches.

Driving journal—95^^ x 12 inches.

Trailing journal—8 x 14 inches.

Truck journal

—

6]i x 10 inches.

Crank pin, main—6J4 x 7 inches.

Regarding the performance of those en-

gines. Mr. A. M. Waitt, superintendent

of motive power of the New York Central,

writes us

:

'"As per my promise, I take pleasure in

giving you herewith some of the details

of two good runs recently made by Cen-

tral Atlantic type of engines with trains

on our Mohawk Division, between Alba-

ny and Syracuse. These engines are

found to be doing good work every day
on various classes of runs, and we have
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the records of quite a number of excep-

tional occasions where the train was heavy

and time shortened to reach destination

on time to a gratifying degree, but the

following are sent as examples

:

"June isth, train No. 3. with engine

2993, left Albany 10 minutes late with 15

cars ; arrived at Syracuse 4 minutes late

;

lost 10 minutes west of Schenectady re-

placing knuckle on Pullman car ; lost 5

minutes at Utica cutting out a car ; made
up 21 minutes ; running time, not includ-

ing delays, 3 hours 9 minutes; distance

147.84 miles ; time per schedule, 3 hours

30 minutes. ISIakeup of above train

:

Mail cars, 4 ; baggage car, i ; composite

car, i; coaches, 3; Pullman cars, 6; to-

tal, 15.

"On June 24th, engine 2979, of the Cen-

tral Atlantic type, with train No. 15, nine

cars, made a gratifying run over the Mo-
hawk Division, details of whi'ch follow

:

"Left Albany at 5.02 P. M., 42 minutes

late. Make-up of train : Mail cars, 3

;

coaches. 2; buffet car. i ; dining car. i:

sleepers. 2; total. 9. Train passed prin-

cipal stations as folows

:

Distance,
Miles

Schenectady 5.30 P.M. 17

Hoffman's 5.44
"

26.26

Amsterdam 5.50
"

32.84

Fonda 5.59
"

43.45

Palatine Bridge 6.10
"

5491
St. Johnsville 6.19

"
63.71

Little Falls 6.30
"

73-54

Herkimer 6.37
"

80.65

Schuyler Jet 6.49
"

91.13

Arrived Utica 6.54
"

9467
Left Utica 6.56

Oriskany 7.06
"

101.58

Rome 7.14
"

109. 1

1

Oneida 7.26
"

121.79

Canajtota 7.31
"

127.02

Chittenango 7.35
"

i33-i6

Minoa 7.42
"

13975
Arr. Syracuse, on time 7.55

"
147.84

"Running time, 2 hours and 53 minutes ;

time per schedule, 3 hours 35 minutes

:

made up 42 minutes.

"The weight of above train 15 was. with

engine, 590 tons."

Along the Erie Road.

Huntington, Ind.. is rather an attractive

little town, 142 miles from Chicago, and
the first division point east of that city.

Here are located the offices of Mr. Cor-

bett. assistant superintendent; Mr. J. A.

AIcLaren, master mechanic, and Mr.

Moser, division engineer, and the shops

of the division.

I cannot help thinking that men located in

such shops do not always appreciate their

surroundings. The office was originally a

dwelling, and the yard, with its grass,

trees and flower beds, still remains, in

quiet contrast to the brick walls and tene-

ment-house roofs that greet the view from
the steenth ?tory of an office building, or

in the case of shops to be located in a

smoky, damp, out-of-the-way place, as too

many terminal shops are. Easy of access,

awheel or afoot, with green fields on every

side, and probably woods or at least trees

within short distance, the country shop

certainly appeals to me as a very desir-

able place to work. Perhaps if I was lo-

cated there the perversity of things in

general would make me want to be else-

where.

Mr. McLaren and his foreman, Mr. El-

vin, were both very kind in showing me
the ins and outs of their plant, and there

was much of interest. There are a num-
ber of air tools, one for bending pipe, of

which I am promised a photograph or

drawing when it is assembled in its new
position. The hoist for the wheel lathe is

the most complete I have seen, hoisting

and moving the wheels either sideways or

back and forth.

There is a Buckeye engine in the power

plant which has been in service over ten

years, with practically no repairs—a good

record for any engine. The boilers are

fired by natural gas, and when it doesn't

pan out, as is sometimes the case, then

coal is used until the pressure comes up

to normal.

The car work at this point is very heavy

—sometimes 100 a month—and the car

shops, though not large, are run systemati-

cally. The raw material goes through and

comes out in standard shapes for sills,

etc.. ready to use in different kinds of work.

They paint by air, and as I had recently

heard a little discourse on the wasteful-

ness of the air machirie, I looked the

ground over very carefully for evidence of

it. From the talk, I expected to see the

ground covered a beautiful red, and al-

most rolled up my trousers in anticipa-

tion, but there was practically none on the

ground—far less than in hand painting in

the same yard.

This hand painting was Arbuckle's

.\riosa cars with the bright blue sides, and

tlie goddess of good coffee floating off on

a mass of golden-yellow clouds. The Erie

keep these cars in repair, and when we
learn that there are 600 of them, it makes

quite a little work. Over 200 of these are

being done at Huntington.

They are e.xperimenting with the Bangs

oilers on some of their passenger engines,

with good results. These cover every

point and the driving and truck boxes are

fed under air pressure of from M to i

pound. The men like them, and they seem

to do the work very satisfactorily.

Engine 464 and three others have

Sweeney nozzles, of which I received good

reports. This "464" is an i8 x 26-inch

eight-wheeler, 78-inch wheel, 6.ooo-gallon

tank, with capacity for 14 tons of coal, and

carries 2co pounds of steam. They are do-

ing good work and make up time fre-

quently. One of their best runs was 142

miles in 175 ininutes, which, with stops

and delays, is very good time indeed.

The water in this section is very hard

and it entails lots of extra work on boil-

ers. They are washed out every third

trip (think of that, you who clean boikirs

every three months, whether they need it

or not—like the tramp's Fourth of July

bath), and are inspected and tested every

month. -

In the shop was one very good point in

connection with the line shafting. This

was a well-built gallery or platform, sup-

ported by brackets from the shop columns,

from which a man could attend to oiling

the bearings and any belts. This was
accessible by substantial steps at each end

of the gallery, making the whole thing a

very desirable improvement over the usual

rickety ladder, which is in every one's

way, and is dangerous besides.

G.^LION, OHIO.

This is another division point located

289 miles east of Chicago, in a small

town or city (I don't know which—at any

rate, it is an attractive place, and one thai

should be pleasant to live in). This, in

connection with all of the other small

places I found, has a very good little hotel.

and this is a feature that every traveling

man appreciates.

The shops are a little out of the town,

and are troubled with insufficient drain-

age in case of heavy rains, as we had ex-

perienced just before my visit, for the

turntable pit was nearly full of water.

This was to be remedied, however, in the

near future and a turntable engine put in.

At the time of my visit it looked like a

hydraulic floating turntable without a cen-

ter bearing.

Master Mechanic Ball and General

Foreman McCool keep things moving
along nicely, and Mr. W. F. Quayle, our

representative here, looks after the air-

brake end of the plant.

The roundhouse was receiving its annual

coat of whitewash—one of the signs which

stamp any shop as being kept neat and

clean. The yards were also in good order,

and the offices would do credit to any

place. The idea that dirt and grease are

necessary in railroad offices is dying out,

and the sooner it leaves us entirely the

better.

The Big Four has a neat eight-stall

roundhouse in Gallon, too, in charge of

W. H. Lawler. The oil room is well ar-

ranged and the whole place is well kept.

The air hoist for ashes is something out

of the ordinary, and seems to do its work
nicely. C.

General Superintendent J. M. Wallis, of

the Pittsburgh division of the Pennsyl-

vania Railroad, has granted an increase in

wages to the engineers of the larger loco-

motives. The low-rate day has been ad-

vanced from $3.50 to $3.70, and the high-

rate day has been advanced from $4.10 to

$4.35. The high-rate day is a run from

Altoona to Pitcairn, and a low-rate day is

only a partial trip. Under the new ar-

rangement the engineers' time is to be

counted from the minute they report until

they are relieved.
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Railroad Building in the African Wilds.

A very interesting article appears in the

July number of the Engineering Magazine,

by Frederick \V. Emett, regarding the

Uganda Railway, which has been built to

connect the east coast with Lake Victoria

in Africa. The difficulties overcome by

those building the line were exceedingly

trying and have had few parallels in diffi-

cult railroad building.

Part of the article reads: "The question

of the construction of a line from the East

African coast to the shores of Lake Vic-

toria was first mooted in the time of the

British East Africa Company, and after a

number of railway experts had been con-

sulted the first reconnaissance survey was

commenced at the end of 1891. Other sur-

veys followed and maps and plans were

prepared, but it was not until .\ugust.

he staled, after exhaustive examination on

the spot, that the rate of construction had,

on the whole, been maintained in a man-

ner highly creditable to the chief engineer

and the officers concerned. The various

criticisms which have appeared practically

ignored three very essential facts: (l)

That the country is sparsely inhabited, and

that the native of the country will not

work, even under stress of famine; (2)

that the water is generally bad and only

obtainable at long intervals; and (3) that

animal transportation over the first 250

miles from the coast—the 'tsetse fly region'

—is impracticable, and that porters have

to be used.

"The first work of the railway party

was the establishment of a coast base for

the line, Mombasa having been the spat

selected, and the erection of the necessary

At the end of 1897 the first and second

parties joined hands, and together pro-

ceeded to the point where the third and

advanced party had commenced work. The
advance section, which had the most diffi-

cult task, completed its labors in April,

I poo.

"The difficulties encountered by each of

these parties were of great and varying

intensity. Not only in the earlier days,

but right through the period of construc-

tion up to the present time, the engineers

have had to face one long series of ob-

stacles, not only from the physical and

climatic conditions, but also from a series

of native risings, from famine and from

wild beasts. When the first engineering

party stepped ashore at Mombasa they

were immediately confronted by a local

rebellion which necessitated strong guards

ENGINES THAT PULLED THE PRESIDENTI,\L TR.MN ON THE SOUTHERN PACIFIC RAILROAD.

1895, that the British Government decided

upon the construction of the line. It was

settled that the government would itself

do the work, and in December, 1895, Mr.

Whitehouse. the chief engineer, arrived

with his staff at Mombasa.

"In January, 1896, actual operations

commenced, and it is hoped that the end

of the present year will see British and

American locomotives steaming into the

station at Port Florence, the terminus of

the line. 580 miles from the sea, in the

very heart of Africa—surely no mean rec-

ord for the British engineer ! Without

taking into consideration the difiiculties to

be overcome, critics have complained that

six years has been an unnecessarily long

period for the completion of the work

;

and, as a matter of fact, enquiry was in-

stituted by the government, who sent out

Sir Guilford Molesworth (one of the rail-

way authorities originally consulted with

regard to the proposed line) to report, and

landing stages, piers, sheds, stores and

dwelling houses was immediately com-

menced. Simultaneously with the estab-

lishment and organization of the base a

survey was made for the route to be fol-

lowed to the crest of the range of hills

near the coast, there being a rapid rise in

the first 20 miles to be traversed by the

railway. While this work was in prog-

ress a party was sent on to Kibwezi, near-

ly 200 miles up country, to work back-

wards and eventually to join up with the

party, working from the coast. The busi-

ness of the last-named section was to

make a detailed examination of the route,

to stake out the line for the working par-

ties following behind and to draw up the

necessary working plans. A third party

was despatched 400 miles up the road to

Kikuvu to ascertain the best route for the

railway across the main escarpment of the

Great Rift Valley, where some of the most

difficult engineering was to be expected.

being placed over isolated camps—a very

difficult matter, as the troops were needed

for operations against the natives and

were not available for the protection of the

railway works.

"Perhaps one of the greatest problems

that had to be faced was that of the sup-

ply of labor, which, not being in the coun-

try, had to be imported from India. Sir

Guilford Molesworth states that the con-

struction of the Uganda Railway involves

an organization equivalent to the mainten-

ance of an alien army, amounting to over

20.000 men, in a practically waterless coun-

try, devoid of resources and of all means

of animal and wheeled transport. Even

at the advanced workings, hundreds of

miles in the heart of Africa, everything

had to be imported from a distant country,

and from railhead to the advanced parties

all stores, etc., had until lately to be car-

ried on men's heads. Apart, too, from the

engineering difficulties, which I will deal
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with later, the scarcity of water greatly

hampered the work ; while the depreda-

tions of man-eating lions, necessitating the

erection of special stockades for the pro-

tection of the Indian coolies' camps and

involving the death of two officials and

about thirty coolies, the prevalence of

fever, 'jiggers' and ulcers and sores due

to the thorn bushes through which the

men had to cut their way, and many other

untoward circumstances—these constitute

a list of difficulties which ought to be suffi-

cient an,-wer to critics who complain of

the time occupied."

Some Handy Tools for Railroad Shops.

BY R. T. SHEA.

The tool shown in Fig. i is for turning

lifting shaft bearings in the ordinary lathe

that is too small to allow it to swing on

the centers. It was designed by the gen-

eral foreman of the Grand Crossing, Wis.,

shops, and has many new features about

it that seem to the writer to be an im-

provement over the old star feed which is

usually used for this purpose.

The main features of this are, as shown.

a sliding sleeve on a fixed mandrel, bolted

to the face-plate, whose center is inserted

in the center of the lifting shaft, and the

sleeve is fed by a positive feed secured in

the tool-post of the lathe.

Cut No. 2 shows a very handy tool for

using on a turret lathe when cutting the

thread on taper rod keys. The key is held

in the chuck without difficulty and saves

centering and turning in a lathe.

Fig. 3 is a sketch of a handy tool for a

Blotter, designed by Mr. A. B. Pirie, mas-

ter mechanic of the Havelock, Neb., shops.

It needs no explanation, as the different

views make the construction perfectly

clear.

Fig. 4 shows a tool designed by Mr. J.

D. Young, at the Havelock, Neb., shops,

and is found to be very handy for thread

cutting. It is fastened in the tool-post

and in case the thread-cutting part of the

tool becomes dull it can be replaced very

quickly and will catch the thread in the

same place without any resetting of the

tool, thereby saving much time where

much of this work is done.

Speed of Automobiles.

The tremendous speed attained by auto-

niobiles when they are "let out" is shown
by the recent road race in France. The
road was thoroughly policed to prevent

accident by collision and the 345 miles

were covered at a little better than 53
miles an hour.

Engineers understand what this is per-

haps better than anyone else, for in addi-

tion to running the motors is the vital

question of steering, which the locomotive
and rails look after in railroad work.
When we stop to consider the steering of

a carriage at such speed it increases our
admiration for the man with nerve enough
to do it.

Fig.l

TURNING TOOL FOR TUMBLING SHAFT BEARING.

TURRET CHUCK FOR HOLDING ROD KEYS.

FIf/.S

TOOL HOLDER FOR SLOTTING MACHINE.

Fig. 4

A HANDY THREADING TOOL.
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Competition of American and English

Locomotives in Egypt.

In view of the harsh criticisms our en-

gines abroad have been subjected to re-

cently, the following extracts from the re-

port of Mr. F. H. Trevithick (time-honored

name), locomotive superintendent of the

Egyptian State Railways, is interesting

and evidently fair. The question of finish

is a matter which depends on individual

taste and on what one is accustomed to

:

"The equipment of American make now
in use is twenty locomotives, 300 wagons

and nine machine tools; besides these

there are twenty-two locomotives which

have not as yet been put into traffic. The
twenty locomotives that are in use are of

the freight type, and of similar weight and

power to the engine we are in the habit

of using on these railways. They have

been manned by drivers and firemen of

Egj-ptian nationality only, and inasmuch

as they have already run an average of

nearly 70,000 miles without having entered

the workshops for general repairs, they

have earned for themselves a satisfactory

reputation as regards design and quality

of material.

"The twenty-two engines that are on or-

der consi=t of two trial engines—one pas-

senger and one goods, of 65 and 67 tons

weight respectively (working order)—ten

passenger and ten shunting engines, which

slightly exceed in weight and power our

standard engines. The two trial locomo-

tives were supplied by Brooks, the remain-

ing forty by Baldwin.

"The workmanship of these locomotives,

with the exception of the working parts, is

rough, and far short of the finish that is

considered desirable by European engi-

neers, and it would be a satisfaction if a

mutual standard of finish could be fixed,

in order that firms might compete on the

same basis. The expense incurred in neat-

ly finishing portions, other than working

portions, is very considerable, and goes

far to account for the difference of cost

Tjetween the American and English make
of locomotive, while it is difficult to gage

to what extent a high standard of finish

is fruitful of good through the greater in-

terest and care the working staff is likely

to take in attending to a well-appointed

•machine.

"The make of American and English

locomotives differs so widely that it does

-not follow that two engines, one Amer-
ican and one English, of similar weight

and power, and equally good in design

and quality of material, should give the

same good result in a strange land, where

for many years the- working staflp has been

accustomed to the use of the latter type.

In introducing a new type, intricate de-

tails have to be simplified to suit the ca-

pacity of the mechanic, and the latter

trained to the new conditions, and thus it

was that time and attention had to be be-

stowed on these twenty engines before

they settled down satisfactorily to their

work. On the score of coal consumption

I cannot speak with authority, as these

engines have been engaged in compara-

tively light traffic, but I am inclined to

think that their rate is high. These two

conditions in a country like this, where

the mechanic adapts himself slowly and

unwillingly to changes, and where coal is

expensive (253. a ton), must ever be im-

portant factors when comparing the utility

of the English and American locomotive

for use in Egypt."

The Cleveland Engines.

The American Locomotive Company are

building at their shops in Scranton, Pa.,

twelve simple engines for the Inter-Colo-

nial Railway, five passenger and seven

consolidated freight engines, -with the

Cleveland cylinder and steam chests.

The consolidation engines have a cylin-

der 6sJ4 inches long over all between the

cylinder head joints, 21-inch bore and

28-inch stroke. There are two exhaust

openings 26 inches from the steam end of

firebox on top of frames 114 inches long,

41 inches wide, ys'/i. inches high and 28

inches from the grate to the bottom row

of flues, of which there are 269, 2 inches

diameter, 14 feet long. The firebox has

194 feet of heating surface, the flues 1,970,

2,264 square feet in all. They are said to

be very fine steamers and carry 200 pounds

of steam. VVestinghouse brakes. Leach Sand-

ers and Hancock inspirators are some of

the attachments. The inspirators are lo-

cated across the boiler head at the top

level of the water in the tender. The
delivery pipes cross over to the other side

of the boiler, running out over the running

board to boiler checks at the front end of

the shell. The frames are wrought iron

and painted green, while the rest of the

machine, the jacket included, is black.

The design for a rocker arm bearing is a

very good one.

There is nothing new in this type of

cylinder, as it was used as long ago as

1875 on the Lake Shore & Michigan South-

THE CLEVELAND ENGINE.

the cylinder, % inch wide, 65/2 inches

apart, that extend clear around the cylin-

der and are connected direct to the exhaust

tip. This exhaust tip has an annular

opening outside the central one, one for

this exhaust passage and one for the ex-

haust passage away from the piston valve.

There are two pistons 5 inches thick

with snap rings Ij^j inches wide so they

will travel over the %-inch exhaust open-

ing without catching. The pistons are on

the same rod, 23 inches apart. These

pistons alternately travel over the ex-

haust passage at the end of the stroke,

so that the steam, which has followed

the piston, can flash out through this an-

nular exhaust in short order, as the piston

travels 2 inches beyond this exhaust open-

ing, the entire volume of steam has a

chance to expand down before the piston

starts on its return stroke and covers this

annular exhaust. The piston valve also

operates an exhaust passage the same as

in any simple engine, closing at the right

time to give the proper compression. This

valve admits live steam at its inside edges

which are about 44 inches apart.

The boiler is straight, radial stayed.

crn Railway and Ohio Central Railroad.

It was then called the Robert's engine.

At that time it failed on account of the

weakness of many of the details of con-

struction, which the present designers

claim to have overcome. They show their

faith in them by building twelve at one

time.

Our correspondent, Mr. F. Dillon,

Slater, Mo., has sent us an illustrated de-

scription 01 an acetylene gas apparatus

which he says has been u?ed very success-

fully with locomotive headlights. He says

that tests have been made with this light

on the Chicago & North Western Rail-

way, the Chicago, Burlington & Quincy

and the Chicago & Western Indiana and

that the light has proved entirely satis-

f^-Ctorv.

During the Master Mechanics' conven-

tion we had a pleasant visit with L. J. C.

Colmer, directeur des .A.teliers des Chemins

de Fer de I'Est Francais of France—that

is, master mechanic in charge of Eastern

Railway shops.



342 RAILWAY AND LOCOMOTIVE ENGINEERING August, 1901.

Length of Eccentric Rod.

The length of the eccentric rod affects

the increase of lead from full to mid gear,

as can be readily seen from Fig. 10. Short-

ening the rods increases the difference in

lead between these points while lengthen-

ing them decreases it. The distance c c'

shows the increase for long eccentric rods

and c" c"' for short rods. As the effect

of the increased lead is not particularly

injurious, as we have seen, it is now con-

sidered preferable to have this than long

crooked eccentric rods which always

spring more or less and distort the motion

more than the short rods. A fair length

of eccentric rod is probably 60 inches w-ith

extremes from 36 to 100 inches, depending

on the construction of the engines. From

the point of valve motion alone 60 inches

is long enough for good work and even 40

has been used on passenger engines with

good results.

Lead is the amount of opening the

valve has when the engine is on the

dead center—or with the piston at the

end of the stroke. As we have seen, the

lead increases as the engine is hooked up

and it has also been stated that most en-

gines are now set so as to bring the de-

sired lead in working position, leaving

the lead at full gear to take care of itself.

As the valve is open by the amount of

lead at the end of the stroke, steam is

admitted during the time it is opening

?,nd before the piston has reached its ex-

treme position. This is added to the com-

pression and makes more of a cushion^

sometimes too much, if it is e.xcessive.

The effect of this is to warm up the

cylinder and, if excessive, to retard the

work of the engine too much.

Increasing the lead is the cure-all for

engine diseases in some places and it

is generally overdone. As increasing lead

is accomplished by advancing the eccentrics

as before stated, it will be seen that the

effect is to make all the events earlier.

The valve opens to lead, cuts off, opens to

exhaust and closes for compression earlier

than before. Some engines have more

lead than others because of the ideas of

the men having them in charge, but the

days of excessive lead seem to be passing

and engines are giving as good or better

service than ever.

If Fig. g. which appeared last month,

is studied closely it will be seen that

as the piston starts from the end it

is moving so slowly that the port is wide

open very soon after piston starts. This

point is too often lost sight of by exces-

sive lead advocates and those who call for

quick-opening valve motions so as to get

an ideal steam line on their indicator

cards.

SLIP OF LINK ON BLOCK.

This is a point which formerly received

much attention, and great ingenuity has

been shown in lessening it to the smallest

amount. William Mason succeeded as

well as anyone by his method of suspen-

sion, but the practical results have

not shown it to be necessary. In fact

tliose who have handled Mason engines

complain of the excessive wear of the link

at the running point, due to the wear being

concentrated at one point instead of dis-

tributed over a larger surface.

The slip is due to the link being sup-

ported at a different point from the posi-

tion of the block and to the link movement

in the arc of a circle, which is different

from that of the rock arm.

advantage the objections seem to fade

away. As the valve must accomplish its

travel in a given time, the longer it lies

at any point the faster it must move dur-

ing the rest of the stroke. This means
quicker opening and closing of ports,

v/hich is what many deem necessary, so

that slip is an advantage in this feature

also.

Many builders pay practically no attention

to slip now, designing the motion as best

William Mason's plan was to make the

link hanger of the same length as the

lower end of rock arm and to hang the

link so that in the working position the

link block will be opposite the saddle stud

and both the link hanger and rock arm
swing together. This reduces the slip

to a minimum, but, as said before, is not

considered of enough importance to fol-

low. In the back motion it of course made
the slip more than the ordinary hangings.

Hanging or supporting the link from be-

low increases the slip of block, as will be

seen in Fig II. The rocker and block

swing in the upper arc while the link

h.anger and saddle stud swing on the lower

and opposite arc. The difference between

these arcs shows the slip, neglecting that

due to the turning of the link on the eccen-

tric rod pins which are set back of the

link.

When the slip takes place the valve

if' lying idle at either end of the stroke and

as this is rather an advantage than a dis-

they can under the circumstances, due to-

construction of engine and letting slip be

what it will. We know of recent passen-

gers where the slip was \y% inches, and

they are doin.g good work, too.

Repairs of Steel Cars.

The man who, a year or two ago, pre-

dicted that with the advent of the new
100,000-pound capacity car the repair

yards would resemble a boiler or plate

shop, has spoken prophetic words. A
glance through the car-repair yards of any
large company using steel cars will verify

this.

The Bcstosking Packing & Supply Com-
pany, Boston, Mass., report numerous or-

ders and inquiries from large concerns

throughout the United States and Canada,

who are interested in their packings. They
have also had some fine compliments on

their samples by men who are well versed!

in the line of asbestos packings.
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General Correspondence.
Break-Down Examinations.

In view of the radical changes in the

construction of locomotives and the weight
of the various parts, do you not think that

it is time some of the old notions about
disconnecting and taking off rods, etc., in

case of break-downs, were done away
with ?

For instance, on many roads the officials

still require the enginemen to disconnect

both main rods and the valve rods in the

case of a disconnected or closed throttle

valve, with the lubricator working and
steam in the boiler. This is a siinilar case

to shutting off and drifting down a long

hill, which is done on these same roads

every day.

It is claimed that in cold weather water

will remain in the cylinders, freeze solid,

so that when the engine is moved a broken

piston is the result, or that because some
"pin head" has brought in a cold dead en-

gine without disconnecting or oiling the

valve and piston with some oil that was
thin enough to flow down into the cylin-

der, the surfaces have been cut from run-

ning dry; therefore a general'rule is needed

to protect the engines from special cases

of negligence.

The main rods are so heavy now that the

crew should have help to get along without

taking them down, instead of being in-

structed to take them down whenever

they get a chance. More than half of the

break-downs on the road are with the

valve motion. In such cases if the valve

and its seat are still in good order so the

admission, or rather the closing out, of

ihe steam from the cylinder can be regu-

lated, the main rod does not need to come
down. By leaving it up the engine can be

moved off the center if she gets caught

I here; a punch bar will not move one of

our big engines. This is an important ad-

vantage.

Then we have instructions ad libitum

about setting slipped eccentrics that are

worse than useless. Eccentrics are all

keyed on the axles solid. If they get loose

and slip around, it is a case of putting

in a new key and there is only one place

tc put the key in, and that is the slot or

key-way made for it.

Set-screws will not hold the eccentrics

from turning around on the axle now ; in

fact, they never did. that is why we used

to have so many slipped eccentrics years

ago—they tried to hold them with set-

screws. They can be kept from slipping

lengthways on the axle with set-screws,

but that is all.

To get a thorough understanding and ex-

planation of where an eccentric cam should

be placed on the axle with all the different

types of valves : slide valves giving steam

admission along the outside edge; piston

valves with inside admission; and then the

complication from direct-connected valves

and links, as compared with those using

rocker arms which make the connection

an indirect one; all these matters can be

eradicated from the list of examination

questions, for the eccentrics have their

proper place and can only be fastened there

by the machinists, just the same as the

guides or the crank-pins, and need the

same kind of treatment. If they break

or get loose take them out of service.

Then there is the matter of broken

springs. A big engine cannot be jacked

up to block up springs or broken hangers,

without blocking the main track long

enough to cost the company more than all

the damage that will be done by moving
along after the broken parts are taken

cut.

What we need now in examination ques-

tions is, How can you get an engine and

train moving in the quickest time after a

break-down and do her no more damage

and then particularize each class of break-

down and its remedy?

John W. Trov.

Indianaf'olis. hid.

Suspension Railway at Loschwitj^,

Saxony.

According to the Consul-General .1

Dresden, this railway was opened 1

traffic on May 6, and is the first mnim

tain railway of its kind for the C"ii

veyance of passengers in the world. It

runs from Loschwitz, a village on the

banks of the River Elbe about S miles from

Dresden, to the top of the Rochwitz

lieights, which command a most beautiful

view of the Saxon capital. The railway

is 820 feet long, with a gradient of 32 per

cent., and is constructed according to the

"Langen" system. Thirty-three iron piers

of different height, weighing about 300

tons, the highest being 49.2 feet, carry the

rails on which the cars are hung.

Each car holds 50 passengers and weighs

when occupied 12.8 tons. Their shape and

construction differ entirely from all other

lailway cars, and even from those used by

the Barmen-EIberfeld suspension railway.

A steel cable 1.7 inches in diameter con-

nects the two trains and locks them firmly

together. It is operated by two powerful

machines of 80 horse-power each, stationed

at the top terminus of the road. Particu-

lar attention and care have been given to

devices to insure the safety of the passen-

gers and to regulate the running of the

cars. A most ingenious signal system

—

with visible and audible signals—serves to

regulate the arrival and departure of the

trains, and is operated from both the lower

and upper slalioiis. Each car is provided

with a danger-signal apparatus, consisting

of an alarm and a telephone, which ena-

bles the conductor to communicate from
any point of the road with the engine

house. The car is provided with three

brakes—system Bucher-Diirer—two of

which work automatically at the least

slackening of the tension of the cable and

stop the car. The third brake can be op-

erated by hand from the platform of the

car. From a hand attached to the disk

upon which the cable is rolled, the engin-

eer can always determine the exact posi-

tion of the cars on the road, and an auto-

matic bell warns him if the train is run-

ning too fast.

The greatest safety consists in an auto-

matic brake, both at the lower and the
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An English Engineer's Views on

Value of American and British

Locomotives.

We publish below part of a personal let-

ter written to our chief editor by Mr. W.
T. Reid, the well-knownAmerican super-

intendent of motive power, who resigned

from the Seaboard Air Line a few months

ago. As he discusses the subject of Amer-

ican locomotives in England in what we
consider an important manner we publish

that portion of the letter. Mr. Reid learned

his business in an English shop and rose

from machinist to master mechanic on the

Canadian Pacific Railway, so he is pecu-

liarly well fitted to discuss the relative

merits of American and British locomo-

tives. He says

:

"Since arriving in England I have noted

through the daily papers of London criti-

cism between the American and English

locomotives ; one of which I noted was

headed 'American Engines—Unsatisfac-

tory Result on the Midland Railway, They

Cannot Compare with British Locomo-

tives, It Also Shows Increased Cost of

American Engine Over English, Fuel 20

to 25 Per cent.. Oil 50 Per cent.. Repairs

60 Per cent.' which was certainly a sur-

prise to me and which shows conclusively

that Mr. Johnson's method of test is one

of prejudice, as I understand Mr. Johnson

in the first place did not want the Amer-

ican locomotives and stated he would not

be responsible for their performance as

against English engines. It is therefore

natural to suppose that master mechanics

and foremen would side with their supe-

rior, as is customary in this country. The

increased percentage shown, to a practical

mechanic, all things being equal, is ques-

tionable and where such is done in secret,

it would only be fair that such be exam-

ined by a competent mechanic. No in-

formation of tonnage hauled is submitted

which in America is considered a very im-

portant point, as engines are built for this

particular purpose. If the American en-

gines work their trains satisfactorily,

which is admitted, it only remains for the

drivers to do their part. High percentages

shown would verify the fact that engine

drivers were not competent persons when

they burn 20 to 25 per cent, more coal. If

boilers are equal in capacity it would in-

dicate inferior coal, poor firing, and tubes

not properly cleaned out. Regarding the

oil, there is some mistake unless engines

were neglected and in consequence ran

hot. It is a well-known fact that more

oil is used on locomotives per mile in Eng-

land than in America and the method of

lubricating is not so perfect. Regarding

a 60 per cent, increase for repairs, the

question arises as to what repairs consist-

ed of. Possibly same might be due to ne-

glect of engine driver, again it might be

due from some shopw'ork. It would cer-

tainly have looked better had Mr. Samuel

W. Johnson, superintendent of the loco-

motive department of the Midland Rail-

way Company, brought the fact to the

builders of the American locomotives be-

fore publishing same. If it was considered

necessary to make a test it should have

been decided on good principles, and

builders of locomotives made acquainted

with the fact. I consider the tests made
one-sided, and, as same has been made
public to the world, I think it fair to a

firm such as the Baldwin Locomotive

Works that their representative should

have been allowed to examine into all fig-

ures concerning such tests and if consid-

ered prudent have other tests made.

"Some ten years ago I brought the mat-

ter up and suggested the advisability of

a better interchange of mechanical ideas,

as between England and America, by hold-

ing annual conventions on either side and

consider much good would come from

!uch.

"I have only recently made some tests

with English locomotives in English colo-

ries, and being familiar with the construc-

tion with both English and American lo-

comotives, having served my time in Eng-

land, can cordially say—all things being

equal and especially in heavy service—the

American type of locomotive is a much
cheaper engine than those of English de-

sign. There are many things about Eng-

lish engines which represent old ideas and

old practice, no radical change having been

made for many years past, while an Amer-
ican engine is up to date.

"Wm. T. Reid.

"South Cliurch, South End, England."

Port Drainage Cocks.

I noticed in June issue of R.\ilway and
Locomotive Engineering an article from

Mr. Saml. Winter offering some objec-

tions to port cocks explained and illus-

trated in May number. In writing this

explanation referred to I endeavored to

make it as plain as possible. However, I

see Mr. Winter has confused exhaust

ports or cavity with live steam ports, and

there may be others, and therefore I will

try it again.

Port cocks have been put in exhaust

cavity on most locomotives built in recent

years, with the idea in view that they

would drain out condensation from steam

as it passed from cylinders to stack; but,

as Mr. Winter states, they are everlast-

ingly gummed up, caused by valve oil

passing with exhaust steam to said ports,

combined with soot and cinders being

sucked in through nozzle at times. And
as for the useful purpose for which they

were designed, they may as well be

gummed up as otherwise, for all the good

they accomplish in draining out conden-

sation. As before stated in my former

article, all this condensation forms in live

steam cavity, and in the lowest point of

these ports is where the drip valve wants

to be located. It is readily seen there is

nothing but pure steam and water that

mingles in those ports, consequently noth-

ing to gum up the cocks as in the exhaust

cavity; a service of two years has proven

this. The objection to dripping on the

rails, that Mr. Winter makes, is unfound-

ed, as the cocks are located from 6 to 8

inches inside of rails ; and, furthermore,

when engine is using steam, there is no

dripping, as valves are closed, the con-

densation escaping only when it is run-

ning, which is when engine is at rest or

drifting.

I am inclined to believe that Mr. Win-
ter, as a practical man, will approve of

the automatic action of these drip valves,

upon second thought, as the average engi-

neer is inclined to friendship with any

automatic device he has to associate with

upon the engine. If everything is auto-

matic, so much the better.

I. F. Wallace,
Minneapolis. Minn. Loco. Engr.

Does Running With a Full Throttle

Flatten Tires?

Does running with a full throttle Batten

tires? Yes!

When the Traveling Engineers, some

years ago, took up the subject of where

an engine should be worked, the writer

thought a more beneficial subject would

have been, "Why does the headlight al-

ways smoke after being cleaned?"

No engineer would cut his engine back

into the 6-incH notch to put her on the

turntable, any more than he would run her

at 20 inches going 60 miles per hour; but

just where to work the levers to the best

advantage no book or army of instructors

can tell us. This knowledge is acquired

only through experience. If on a hard

pull, you must have all the steam in the

cylinders possible, and this calls for a full

throttle and plenty of lever.

Should your speed be, say, 50 or 55

miles per hour, and on a descending grade,

and you feel that "humping" sensation

that so many of our engines have, just

drop her a notch, ease your throttle, and

you will find a greater speed, "no hump,"

and your tires will not flatten.

The writer held a semi-official position

on a certain railroad where flat wheels

were the order of the day; in fact, every

engine that had run three months or less

had flat wheels, and good big ones. On
making inquiry of the master mechanic, I

was informed that the level, sandy country

was the cause. I then asked if the Pull-

mans flattened their wheels. "No," was

the answer ; "but the reciprocating parts,

the counterbalance, the" "Well, don't

you think, Mr. Flatmore, the distribution

of steam has something to do with it?"

"No, indeed ; we have tried all kinds of

valve motion, and one flattened as well as

the other." "Well, Mr. Flatmore, I have

studied this matter every day for the past

six weeks, and have undeniable proof that

your engines will not flatten their wheels

if you will give them a little inside clear-

ance."

To this proposal the matter became al-

most personal, during which conversation
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3 offered to purchase an indicator at my
•own expense ; but was only laughed at.

However, I did not let my man off so easy.

I went a little higher and stated the case;

.an indicator came, although slow in com-

ing (and I didn't pay for it). As for the

•cards it showed up, they resembled

Kruger's retreat through Africa. The
valves on this engine were immediately

cut out, and a smooth, fast-running engine

-afterwards was the result.

Many manufacturers of tires have had to

renew tires that had "soft spots," when
in reality the soft spots were caused by

the piston pushing the exhaust out of the

cylinder—in fact, taking as much steam to

overcome this back pressure as it took to

haul the train.

Yes, if you give your engine a full

throttle, cut her back one notch farther

than she really ought to be, and sit there

in contented bliss, with a poorly designed

valve, she will flatten her wheels.

John Frost.

Kansas City, Mo.

117 miles of road. It cuts across the nor-

thern part of the State and is strictly a

mineral road, although we haul some cot-

ton, lumber and cedar piling; but our

principal business is coal, coke, iron ore

and stone. This is a very low-priced

freight. Our road is very hilly and

crooked ; there are not two miles of

straight track on it, and it is hills from

one end to the other. Our steepest grade

is 45^ miles of 85 feet to the mile; on this

grade there are three very high trestles,

ranging from "S to 90 feet high, and have

reversed curves on them (two are shown

in photographs). All of our freight en-

gines are 20 x 24-inch consolidation. They

can pull only 400 tons up the side of this

mountain ; they could haul more if it was

not for the stiff curves all the way up the

grade. The road has hills just like this

from one end to the other, only they are

not so long. Just to get a train up and

down them is not a day's work, but you

liave to stop somewhere on a hard pull

and switch to a coal mine for two or

buy sectional cuts of all the parts of the

Westinghouse brakes. They have realized

that there is no use in trying to get around

it any longer, and I am proud to say they

have got down to business.

How is this for an engine mile record

on a road like this?—100 miles to the pint

of valve oil, 35 miles to the pint of engine

oil and no pounds of coal to the mile;

cost of engine mile i6j^ cents. Total num-
ber of engines in service on this division,

fifteen, all of them 20-inch cylinders, ex-

cept three, and we have no long fast pas-

senger runs to hold our general average

up. We have only one passenger run, and

that makes 213 miles per day, and out ten

hours and burns 5 tons of coal.

R. H. Bricgs, Jr.,

Shcmeld, Ala. M. M., N. A. Rv.

The Vanderbilt Tank.

I am very glad to see that Mr. Vander-

bilt is still at work in a practical way. and

feel that he deserves credit for digging

into mechanics or anything else.

TWO OF THE TRESTLES ON THE NORTHERN ALABAMA RAILROAD.

Railroading in Alabama.

As I have been a constant reader of

your valuable paper for the past twelve

years and very seldom see anything from

the boys in good old Alabama, I thought I

had better put in her appearance or the

.people would forget there was such a

place. The road that I am now on is

called the Northern Alabama, operated

by the Southern Railway. I suppose this

will be the first time that a great many
old, up-to-date railroad men ever heard

of such a road as this; the reason for

that, of course, is because no one has ever

cared to undertake what I am now doing,

as, you know, railroad men are always too

busy to do anything but what they are

paid to do, and for that reason this little

road and many other interesting and in-

structive articles have been omitted in your

columns.

The Northern Alabama runs from Shef-

field to a connecting point on the Southern

Railway called Parrish, a distance of gg
>miles. This, with its branches, gives us

three hours. Down the line a little far-

ther you find a stone quarry that has to

have two or three hours' more work, and

still farther you find an ore mine that has

to have the same attention. You not only

have to know how to make an engine do

all the work possible, but you have to be

(as the negro calls it) a "hill billy" on air

brakes, or the first thing you know you

will be shooting the chute down one of

these grades with a hog and twenty cars

of coal and coke.

However, I am proud to say we are

not uneasy about anything like this hap-

pening, as all of our men take a great deal

of interest in air brakes and are never

ashamed to ask about anything they want

to know. The master mechanic is air-

brake instructor, master car builder and

traveling engineer ; so you see we have got

to attend strictly to business and keep up

to date to railroad " 'way down South in

Alabama." The boys here are so deeply

interested in air brakes that they are now
taking up a collection among themselves to

However, I don't agree with him on the

tank question. I believe in round boilers

and round vessels generally, but in the

case of a tank we have the problem to get

as much as possible into a compact form,

limited by the limit of both width and

height. This leaves only a square or ap-

proximately square cross-section available,

as in our present style of tanks. The
"corners" are wasted in the Vanderbilt

design, and consequently I don't think it

as good as the regular design.

Scranton, Pa. H. Frank:. in.

Cost of Maintaining American Loco-

motives.

Your editorial regarding the compara-

live cost of operation of American and

English locomotives was one of the be t

of the many good things I find in Rail-

way AND Locomotive Engineering, but

there is still another point which might be

mentioned.

Whenever you introduce a new type of

engine on a railroad, even if it is better.
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the cost of such repairs as are necessary

is bound to be higher than on standard en-

gines. This is on account of the men not

being accustomed to handling the new ma-

chine and, in the case of the American en-

gines in England, of the repair parts be-

ing special.

This is only a minor point and of little

consequence as compared with the feat-

ures you brought out ; still it is another

reason for the American engines costing

more to operate than those the men were

accustomed to. C. H. Franklin.

Scranton, Pa.

A Fair Examination, From a Traveling
Engineer's Standpoint.

BY C. E. CONGER.

There is still some predjudice against

examinations in any form, with men who
insist that a promoted man should be

given a trial in actual service first, and

wait till he has serious trouble on the road

before his ability to handle a locomotive

and train is questioned. The claim is

made that experience is the best teacher,

and that given a stated amount of experi-

ence as a fireman, his work as an engineer

must be gaged after he goes to work, not

before.

This idea no longer receives any atten-

tion, and as it is a settled policy on all

railroads to find out as far as possible the

ability of a man^'to do an 'engineer's work
properly before he is put in charge of a

train, what that' examination should be,

and how men should prepare themselves

for it, are important questions.

In the first place, the 'examination should

be rigid and compfehensive enough to

take in all the poinfs'in J:he operating of a

locomotive that may come up in actual

service. We cannot expect that the newly

promoted man will show the skill that

comes of long service, but it is reasonable

to expect that his ob-^ervation of the work
of diflferent engineers while he was a fire-

man will have given him some good ideas

on the relative merits and demerits of

their methods. He should also have learned

enough about the operation of the boiler

in making the steam, the injector in sup-

plying water to the boiler, the lubricator

in its construction and operation, and the

distribution of steam by the valves and

motion work, so he can know when these

parts are doing their work properly ; or if

not, why not. He should have some idea

of the means and effect of lubrication and
be able to tell the examiner how he ex-

pects to do this part of the work. Then,

as machinery comes to pieces or breaks

down out on the road, he should know
how to care for a disabled engine, or one

oflf the track, in such a manner that the

traffic will be delayed as little as possible,

and, in the case of a break-down, that the

machine receive no additional damage
while finishing the trip.

If we grant that the engineer should

know about these points before he takes

charge of an engine, it follows that to

find out by an examination, before a break-

down, if he will be able to cope with the

difficulties, questions on each break-down

which can occur in ordinary service should

be asked him.

There are a great many separate parts

in a locomotive which, when broken or

loose, will disable an engine, and each one

of these break-downs should be spoken of

in the examination. This will bring up

about one hundred qitestions on break-

downs and the disabilities which will re-

quire a stop on the main track for adjust-

ment or repairs. It is always urged by

the objector to an examination that there

are too many questions asked ; the list

should be shorter.

Now, it is easier for a candidate for

promotion to answer separate questions

about each detail of an operation in block-

ing up than to answer one general ques-

tion covering a number of details. For

instance, it is easier to answer in

succession a number of questions about

a broken slide valve or its seat than

to answer the one question, "How do

you locate a broken valve or seat, and

what do you do to get the engine ready

to proceed, with part or all of the train?"

This question should be divided up so as

to fake in the locating of the trouble;

which side of the engine it is on ; how you

fix the broken parts so the engine will

handle herself; what parts should be dis-

connected, and finally the reason for each

step should be given.

If the examination does not take in all

the points that may come up in the hand-

ling an engine, the promoted man may be

weak in those very points and not know
it. He thus risks making a' failure after-

wards and losing a position he has served

a long apprenticeship to secvire. Better

find out on the day of the examination

what you don't know, than when you

break down out on the road.

Written examinations take more time

than oral ones, but it is an advantage to

the promoted man in after years to have

the examination a written one. None of

us are very good clerks and the multi-

plicity of written reports required of en-

ginemen calls for some knowledge of how
to expres yourself on paper; the written

examination will teach you this.

Then the examination on paper is a

permanent witness of your ability, which

is sure to come in handj in the future. If

you pass, it is a record of your good

standing. If you do not pass, it will pre-

serve for you a record of the points you

were weak on, so you can learn all about

them. A written examination is chiefly

valuable as a record for all parties, and

does away with the claim always made,

that one man got a better show than an-

other.

But if the written examination goes into

all the details, it will be too long; there-

fore it is be=t to supplement it with an

oral examination afterwards, in which the

candidate for promotion can fully explain

all the details.

The oral examination should be right

alongside of an engine, so the various

parts are in sight and the places where
blocking is put in can be pointed out. To
explain about setting eccentrics, go into

the back shop, and near the tire lathe can

generally be found a pair of main driving

wheels, with the eccentrics loosened up

and slipped over in the middle of the axle.

If these can be set where they should

come, using the crank pin as a guide, it

shows in a measure the candidate's ability.

The same way about broken springs and
broken journals, when alongside an en-

gine. The proper work to be done can be

described by a man who might lack facil-

ity of expressing himself on paper.

Now comes the most important part of

this examination business : How can a

man prepare himself for it ; where can

the needed information be obtained, and

who should help him in learning correct

methods?

When a young man first starts in a.s a

fireman, he is in a measure unacquainted

with the details of the work, and must

have help, in the way of instructions and

explanations, from someone who can show

him how as well as tell him. With the

older type of engines, where the engineer

and fireman were on the same deck, the

engineer was usually expected to show

his fireman how to do the work properly.

But with deckless engines, and especially

with the Wootten type, the engineer and

fireman are so widely separated that the

engineer would be obliged to neglect his

own duties to do this. On many lines the

new fireman is placed with an older one

for a few trips, with the intention of hav-

ing the older one instruct the younger ;_

but this is not carried far enough.

Right here is where the traveling fire-

man comes in and, by instructing in proper

methods, teaches the men under his

charge how and why the work should be

done. Improper methods are wasteful

;

proper methods are economical ; in this

way the expense of this instructor is more

than paid back to the company.

There are such a number of good in-

struction books now in circulation, and

the technical magazines take such a part

in putting mechanical facts in shape for

the beginners, that there is no excuse for

the fireman to remain ignorant in this

day and generation of what others can

teach him on the printed page.

But the traveling engineer has his duty

in this matter, and it should not be ne-

glected. He should be the leader in the

instruction movement, ready and able to-

help the learner at any and all times. He
should encourage the men to ask questions

about the examinations, and see that they

are promptly and properly answered, just

as he expects the answers to come on the

final examination. The beginner should

be encouraged to study and learn ; the

backward and careless man needs stirring
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up to get him in line ; and it will pay,

when making his trips over the road, to

ask the fireman who has not yet passed

any examinations some of the questions,

with the condition that they be answered

I'roperly next week. Then when a man

is ncaring his time for examination, the

traveling engineer should take the time to

visit him when oflf duty—not as an officer

ur a judge, but as a friend and counsellor

—and see how near he is ready to pass his

examination, what the weak points are,

and help the candidate out. It takes the

dread of the final examination away if the

candidate feels that he meets the exam-

iner on friendly terms, and not in a

struggle to see how well he can stand up

against the other's effort to throw him

down.

Many a man who would make a bright

and capable engineer does not have the

right kind of help from the man next

above him in authority, and, as a result,

falls down when tested. This opinion

may not suit the officers who insist that

a man must have ability to find all these

things out alone, so as to develop his

talent for getting along independently

when difficulties are encountered. But we

all need help in railroad work ; it is a great

chain in which the load usually depends

on the weakest link ; better forge the link

of good material, welded at the proper

heat and have good links in the first place

;

it costs both time and money to replace a

poor link with a good one.

As to the scope of the examination ques-

tions : The engineer is not expected to

test boilers or set pop valves ; for that

reason he should not be required to figure

out the dimensions of staybolts or the

area of safety valve outlets. Many ques-

tions on the strength of materials, that

are found in the lists gotten out by mas-

ter mechanics who are designers of equip-

ment, are out of place. The engineer is

an operator of the machine and he should

thoroughly understand the operating of

the engine and so much of its construc-

tion as will enable him to take it apart in

case of damage or for repairs; but fur-

ther than that, his time and talents are

much better used in operating than re-

building. The list should include ques-

tions on how to report work, always giv-

ing in the report the location of the dis-

abled part as near as may be and the nat-

ure of the disability. Indefinite reports of

work needed on an engine cost more

money in the long run than the repairs do

when finally located by the process of tak-

ing the suspected parts down.

To sum it up, a fair examination requires

that the officer help the candidate in mak-

ing a proper preparation ; that he test him

in a friendly way before the time of the

f.nal examination ; that questions not ger-

mane to the subject are excluded from

the list; that the candidate have access to

the question list previous to examination

;

that all the men be treated alike, and.

finally, that the examination be rigid

enough to separate the competent men

from the incompetent. This is a duty you

owe to the compUent man.

Auxiliary Quadrant for Close Cut-Off.

Enclosed I send you photograph of the

cut-off lever that you saw when last in

Hartford. The side view of the lever does

not show the lower part of the main lever,

but I think it sufficiently clear for anyone

to understand the arrangement. There is a

small quadrant bolted on to the main re-

verse lever, to be used in cutting the small

lever up. This small lever is bolted, at its

bottom, to the large lever ; and the reach-

rod, instead of being connected to the

main lever, is fastened to the small lever

where the hole in it shows in the side

view. You will note that the small quad-

rant has seven notches; these seven

notches equal one notch in the main quad-

rant ; and, the leverage being great, the

small lever can be handled with ease, no

room line-car, as is evident from the

Flemish, "Prachtrijtuig," thereon. These

cars take the place of first-class on ex-

presses here, the accommodation being

somewhat similar to your American trains.

When one of these cars is sandwiched be-

tween ordinary flat-roofed six-wheelers,

with perhaps one or two through German
cars, the train is not exactly beautiful, but

the "grand" expresses entirely composed

of these cars have quite an American ap-

pearance. Donald E. Erlbach.

Liege, Belgium.

SCHAEFER S AUXILIARY REVERSE LEVER.

matter how hard the engine is working.

W'e did not try all of the cut-offs, but I

send what we did try: 35-16, 39-16, 3;8.

4-}^. 4>4. sM, sH, 614, 69-16, 73-16,

7 11-16, SYs, 8 11-16, 9 1-16, gH, 105^. loK.

ii]4.

You will note that the cut-offs vary

from y4 to 9-16 inch. I consider this close

enough for any locomotive in actual ser-

vice.

I cannot tell you whether there is any

economy of fuel in this or not, as the en-

gine that has this device has run about

cne month, and the reports for the month

of June are not ready.

Hugo Schaefer. M. M.

Hartford. Conn.

To Find the Speed of Trains.

I noticed in your June number a query

from "Traveler" for an easy method of

finding speed of running trains. Your re-

ply, while correct, is, I think, not just

v/hat "Traveler" wants. He needs some-

thing applicable to the information he has.

A passenger on a train can rarely catch

the mile-posts, but he can see the stations,

.-•nd his folder or schedule will give him

the distance between them. Let him take

the time from one station to another and

multiply the number of miles by 60 and

divide this by the minutes used. This may

be very easily and quickly done, and wilt

give the miles per hour. For instance.

from A to B—— is 6 miles and the

time 7 minutes; 6 X 60 = 3,600 -^ 7 =
51.42 miles per hour. O. M. Foster,

Collimvood, O. Trav. Engr.

To Tell the Speed of Trains.

"Traveler," in your June "Questions

.\ns\vered," asks for a simple and ready

method of determining the speed of the

trains he travels on.

The number of 30-foot rails he covers

in 20 seconds will tell him with reasonable

exactness the number of miles per hour

he is making, the error being the number

of rails he passes over in half a second,

v.'hich error must be added. In other

words, to be very exact he must count

joints for 20^ (20.45+) seconds. The
reason for all this is, of course, that there

are as many times 20^ seconds in an hour

as there are 30-foot rails in a mile. Where
the rails are laid with broken or staggered

joints it is a little harder to count them,

but by standing on the platform right over

the rail he will find he can soon learn to

pick out the clicks on his side.

J. R. Van Cleve.

Skaguay, Alaska.

A Correction.

The vehicle illustrated on page 268 of

the present volume is neither French nor

a sleeping-car. It is a Belgian drawing-

Brooklyn Elevated Return to Steam
Locomotive.

I beg to call your attention to the fact

that the Brooklyn Rapid Transit Com-
pany returned to the use of locomotives

on the "L" system. The reason given is,

lack of electrical power ; but I think there

are other reasons, as the third-rail system

has never been a howling success.

Perhaps, after a year's trial, the expense

was greater than they anticipated, for "L"

coaches are heavier than the ordinary trol-
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ley car. How about rolling big Pullmans

around the country ?

The Stove Committee says that the

B. R. T. has placed an order with the

International Power Company for new
locomotives.

The steam trains give much smoother

riding; for the "air" on those light "L"

cars gives astonishing (and horrible) re-

sults at every stop.

Ernest W. Gregory.

Brooklyn, N. Y.

A Method of Developing the Slope

Sheet of a Locomotive Boiler when
Center of the Cone is Inaccessible.

The following is a method for develop-

ing the slope sheet of a locomotive boiler.

The center, from which the elements

emanate, being so far away, .it is impos-

sible to obtain a trammel stick of suffi-

cient length to develop the surface. Take,

for instance, a case where the small diam-

eter is 70 inches, the large diameter 72

inches and the length of the sheet 90

inches. Now as to the scale to be used

;

sufficient accuracy cannot be obtained with

a scale less than ij.^ inches to the foot.

Then, taking this as our scale, we find that

the distance of the center of the cone from

the large diameter would be expressed

thus : - ?—— ' = 34 feet, in terms of a full
8X2x12

size scale. This is much too great a dis-

tance to be spanned with a trammel stick.

The slope sheet is shown in Fig. i. A
flat portion for about i inch more than the

lap is allowed for variation. B indicates

the length between the bending lines of

the sheet, and is also shown in Fig. 2.

D and D" are the neutral diameters of the

sheet. Strike semicircles on D and D",

and divide them into the same number of

equal parts, i, 2, 3. etc., and 1°, 2°, 3°, etc.

The true length of the elements at these

points will be obtained by projecting these

points upon the diameter and connecting

them by the lines n— ii°, i::— 1;°, etc. To
obtain the developed position of the ele-

ment I—1° proceed thus : From o and 0°

as centers, and with radii o— i and 0°— 1°,

strike arcs as shown. Draw a tangent to

them. This line is an element, and, if con-

tinued, would pass through the center of

the cone.

To find the points I2 and i:° proceed

thus : In Fig. 3, when angles a and b are

equal and angle c equals 90 degrees,

then Bi Oi is equal to Ai Oi. Now, refer-

ing to Fig. 2, if the angle between the

radial lines ii— ii° and I2—12° were bisect-

ed and a line be drawn through li and 1°

at right angles to it, this line would deter-

mine the points I2 and la", which points

would be the same distance from the cen-

ter of the cone as ii and li°.

To bisect the angle we proceed thus

:

With a triangle carry the line li—li" up
and draw ii—13 parallel to it; bisect the

angle thus formed by the line i-

—

u. This
line will be parallel to the line which bi-

sects the angle between ii— ii° and I2

—

1".

And if a line be drawn through ii and ii°

respectively at right angles to I2— !», the

points I2 and la" will be found.

We have thus found the developed posi-

tion of the first element of this surface. To
find the next points we proceed thus:

From the points I2 and 12°, and with radii

as before, strike off the next two arcs as

shown, draw the tangent, carry up the

next line 2i

—

2°, bisect the angle, and draw
the lines from 2i and 2' at right angles to

it, and thus determine the two new points

2' and 2f. Continue the operation, develop-

ing one-fourth above and the other fourth

below, and then place the lower portion to

the upper and obtain the true develop-

ment of one-half of the sheet. On account

of the symmetry cf the figure it is only

Height of Grain Load Lines In Box Cars.

While in the employ of a certain rail-

way in the West, the writer had occasion

to check the height of the grain load lines

of all bo.x cars belonging to the system.

To facilitate matters, the formula given

below was deduced and the slide rule used

in each case to obtain the result. Al-

though there is nothing new or startling

in connection with the problem, the sub-

ject may be of interest to the readers of

R.MLWAY AND LOCOMOTIVE ENGINEERING.

To make all clear, the deduction of the

formula is given in full

:

Let

L = inside length of car in inches.

B ^ inside width of car in inches.

)F=: weight in pounds of a bushel of

grain.

Fig. Ill

LAYING OUT SLOPE SHEET OF BOILER.

Railurai/ ^ Lowmittive Engintrring

necessary to show this much. The only

reason for developing part above and the

rest below is that the construction is more
easily made in this way. It is not neces-

sary to take the points, 0°, 1°, 2°, etc., so

close together that the chord may be as-

sumed equal to the arc. Eight points are

usually sufficient. Lay off the true length

of the semicircle along a straight line, and

take one-eighth of this for the radius
0°— 12°. In the same way get the true

length of o— 12.

It mu.t be remembered that the figure

thus developed does not represent the cor-

rect size of the sheet. To it must be added

sufficient metal for the seams on the ends

and on the sides.

Frank B. Kleinhans.
Philadclplia. Pa.

C =^ capacity of car in pounds.

H ^ height of grain load line from the

floor in inches.

The standard American bushel contains

2,150.42 cubic inches and consequently one

cubic incli of grain, weighing W pounds

per bushel, will weigh
IV

pounds.
2,150.42

Let us suppose the entire floor of the

car to be covered by a layer of grain one

inch deep. The superficial area of the

floor is 5 X i- square inches and the num-
ber of cubic inches in the one-inch layer

IS B y, L. Hence the weight of the whole

, , , Wy. B y. L ,

layer must equal pounds.
2,150.42

In the same manner the weight of a

layer H inches deep will equal
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H-K IVX B X L
pounds.

2.150-32

This must equal the capacity of the car

and so we can write

^_ ffX WX B X L
2,150,42

or
^_CX 2,150.42

llXBX L
Taking a numerical example, let the car

be 41 feet 8 inches long and 8 feet 4 inches

wide, inside measurement, and of 60,000

pounds capacity. Assume the grain weighs

60 pounds per bushel.

Then L =^ 500 inches.

B = too inches.

W =: 60 pounds.

C = 60,000 pounds.

Applying our formula

:

(7X2,150.42 60,000 X 2, 150.42
^^

U'X BX L~ 90 X 100 X 500
~" -^^

It is as well to bear in mind that in any

• , (TX 2,150.42
particular car —

/} X L ^ ''°""

stant. the weight per bushel being the only

variable. H. A. Bayfield, B. Sc.

Montreal.

Rod Bolt and Rocker Arm Bolt Puller.

Under separate cover you will receive

two prints, one of a rod bolt puller and the

other of a rocker arm bolt puller. The rod

bolt puller weighs 29H pounds, costing,

complete. $2.85. The rocker arm bolt

puller weighs 40 pounds, costing, com-

plete, $7.25. As the prints give all the

dimensions, no further explanation is

necessary, except that there is no bolt they

will not pull, and it prevents you from

I I Hydrmdic J'l^lon

FIG. I. PIN OR KEY REMOVER.

pounding the rod strap and upsetting the

bolts. For roundhouse work it is a labor

and time saver and will be appreciated

by all men who have this class of work
tc do.

Mr. H. T. Bentley, our master mechanic

at this shop, encourages the men and gives

them credit for all labor and time saving

devices that they get up, and, by his doing

so, we have a number of very ingenious

and useful tools. The two above tools are

the thought and work of Machinist E.

Kerivan, of this shop, who has received

credit for them. If you think them of in-

terest to your readers, please publish them
and oblige. Chas. Markel.

Shop Foreman, C. & N. W. Ry.

Clinton, la.

Locomotive Valve Motion.*

BY S. J. DILLON.

The valve motion of a locomotive, to be

intelligently understood by the practical

railroad man, must be stripped of all the

complicating influences, and taken in its

simplest form. While there is nothing

mysterious about the action of a valve

motion, there are certain terms used in

the theoretical analysis of it which are

valuable to the designing engineer, as he

must make extended mathematical calcu-

lations in order to produce a valve motion

which will give approximately a perfect

steam distribution, but any irregularities

which develop when the parts are as-

sembled, will be taken care of by the prac-

tical man in the shop.

The first type of the Stephenson link

was invented by a Mr. Howe, in about

the year 1843, and applied to a locomotive

built by Robert Stephenson & Co., and

simultaneously with this invention other

forms of valve motion sprang up, and

have been more or less successfully applied

to the locomotive.

This type of link motion, which is the

one used almost exclusively in this coun-

try to-day, has been very little improved

since the days of its inventor, while there

has been a constant line of improvement

made in almost every other part of the

locomotive.

The simplicity of the construction of

the so-called Stephenson link motion,

which ought to be called the Howe, has

This form of a valve wotild admit steam

at the commencement of the piston stroke,

and not exhaust it until the stroke was
completed, and there would be no cut-off

points, and the periods of exhaust and
compression would occur at the extreme

ends of the piston stroke, and this certain-

ly would not be an economical use of

steam.

The eccentric, as is well known, is fast-

ened to the axle in some fixed relation to

the crank pin. depending on the amount of

outside lap of the valve and the lead. The
eccentric should be considered as a crank,

operating the valve in the same manner as

the crank pin imparts motion to the cross-

head. The travel of the valve is twice the

throw of the eccentric, just as true as the-

travel of the crosshead is twice the throw

of the crank or crank arm. The throw of

the eccentric is the distance from the cen-

ter of the axle or bore, to the center of the

eccentric circle, and the throw of the crank

or crank arm is the distance from the cen-

ter of the axle to center of the crank pin.

A growing practice is to increase the travel

of the valve by making the outside rocker

arm longer than the inside one, thus caus-

ing the back end of the valve rod to travel"

through a longer arc, increasing the valve

travel above that which it would be due to-

the throw of the eccentric.

So far as the location of the eccentric

on the axle is concerned for a given valve

-

gear, it can be accurately located before-

the wheels are placed under the locomo-

FIN OR KEY REMOVER.

made it a successful competitor against all

other forms of valve motion, and to-day it

retains practically its primitive form, in so

far as the link itself is concerned.

In the early history of the locomotive

the valve did not have any outside lap, nor

was it set with preadmission or lead, con-

sequently the eccentric would necessarily

be located on the axle at right angles to

the crank pin. By not having outside lap

is meant, that when the valve is in the

middle of the seat it does not overlap

either steam port, and it would admit

steam to the cylinder with a slight move-

ment in either direction.

•Abstract of (alk given to enginetrs and fin

Pennsylvania Railroad.

live, and this is the practice at the AltoonaL

shops, to fasten the eccentrics permanently

on the axle before wheeling, and all the

valve setter is required to do is to adjust

the eccentric rods to have equal lead at the

front and back port in both motions, and

probably a lift link may have to be ad-

justed to cause the cut-off to be equal for

both sides.

The general practice in this country is

to use indirect valve motion—that is,

valves controlled by a rocker arm. There

are exceptions to this, however, in the-

Baldwin compound freight locomotive,

which does not have rocker arms, and is

called direct valve motion. The term di-

rect and indirect is also applied to the



RAILWAY AND LOCOMOTIVE ENGINEERING August, 1901

valve alone. The piston valve is some-

times arranged so that it is indirect acting

—that is, it moves to the back to close the

front port, and to the front to close the

back port. This condition is brought

about on account of steam being admitted

at the middle of the valve and exhausted

at the ends, and the Class "T" compound

locomotive of the Pennsylvania Railroad

is an example of a direct-acting locomo-

tive having indirect-acting valves, and it is

apparent, then, that the eccentrics on this

locomotive must be located on the axle

relatively in the same position as they are

on an indirect-acting locomotive, as the

valve moves to the front to admit steam

to the front port, and to the back to admit

& Lebanon Railroad and the Cornwall

ore beds, however, has started anew this

rumored report of the independent steel

branch of the Pennsylvania, and even goes

so far as to assert that a steel car plant

will be installed in the near future at

Lebanon, where extensive experiments

will be made in steel passenger car con-

struction.

An Indian Official on American
Locomotives.

In the British House of Commons, a

few weeks ago, Sir Alfred Hickman com-

plained that American locomotives used

on the Burmese railways lacked strength.

He also made an attack on those who pur-

chased American engines and bridges for

India.

Lord George Hamilton, the Indian Sec-

retary, replied : "No practical engineer who

has visited American workshops and in-

wishes to obtain more engines of similar

construction. That American locomotives

obtained a footing in India was due to the

strike I referred to. But if, as I hope,

British locomotives are in the future to re-

gain their monopoly in that vast system of

railways, British engineers must profit by

the hints and suggestions these reports

convey.

"You seem to think that orders have

only gone abroad because those who gave

them did not understand their business. I

wish it were so. The competition we have

to face is founded on something much
more formidable and more substantial.

Chemical researches, the concentration of

capital, thorough technical education and

improved industrial organizations have

made in recent years a greater advance in

.America than here. It is with the product

of these combinations, and not with the

assumed stupidity of the Indian officials,

that the British engineer has to contend."

A SNOW laCHTER TH.-\T DID I'OOK FIGHTING.

steam to the back port, just the opposite

to that of the standard valve.

If, however, the valve admitted steam at

the ends and exhausted it at the middle

the same as the ordinary slide valve, the

locomotive would be direct acting, and the

eccentrics would be located as they are on

the Baldwin compound freight locomotive ;

that is, the forward motion would be

ahead of the crank pin, and the backward

motion follow the crank pin, in running

ahead.

(To be continued. )

SEVEN COUPLED ENGINES AS SNOW FIGHTERS

Pennsylvania to Build Steel Cars.

The transpiring of recent events seems

to substantially indicate that the Penn-

sylvania Railroad soon will be producing

its own steel and manufacturing for itself

all things and equipment requiring steel in

their construction. The recent acquisition

of a large steel plant by the Pennsylvania

was the first indication that dependence

on the general outside steel market would

be severed. The control of the Cornwall

spected their methods of production and

manufacture would for a moment indorse

your assumptions. Their competition is

dangerous because they are yearly im-

proving their products, both in quality and

price. It always has been the practice of

the boards of management of the Indian

railroads to give preference, in all their

contracts, to British manufacturers, and

that policy has so prevailed that up to the

great recent engineering strike no order

for a railway locomotive was ever given

outside of Great Britain. Since then,

owing to the British workshops being

blocked with work, certain of the Indian

railway boards found it necessary, as loco-

motives could not be obtained here, to

place a few limited orders in America. I

am ready to give all the available reports

concerning working, consumption of fuel

and load-drawing power of these locomo-

tives. The earlier reports were unfavor-

able, but when their working was better

underitood and alterations were made to

suit the local fuel, a marked improvement

was noticed ; so much so that one company

Does Lead Help an Engine to Start.

Since the Sand House Committee have

had their discussions printed in Railway

AND Locomotive Engineering there has

been a larger attendance, and better talent

is represented.

At the last meeting, one brakeman com-

plained about the "1156" being so logy

that she could not start a train of ten box

cars without taking the slack; she needed

some more lead.

That fired up the engineer of the "1156,"

who did not like to have a brakeman criti-

cising the valve motion. One statement

brought out another, till the whole com-

mittee were arguing about the matter.

One of the old-timers who had been in

the back shop at one time and a master

mechanic at another, and was now an en-

gineer, because he could draw more pay

each month as an engineer, took up- the

discourse in this wise:

"Lead is said to be the amount of steam

port opening the valve gives at the instant

the piston has completed one stroke and is

about to start back on the next stroke, or,
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in other words, when the crank pin is on

the dead center. This gives a quicker port

opening just as the piston starts, so that

you are sure to have full steam chest pres-

sure against the piston. But it doesn't

help the engine to start the train, for the

side that is just passing the center is not

the one that starts the train ; it is the other

side, that is on the quarter, that does the

work, and lead doesn't help the side that

is on the quarter very much. In fact, it

may diminish the power on that side. You
see if the valve opens the steam port

earlier in the stroke of the piston, it will

also close it earlier and also open the ex-

haust port earlier; so that the side that is

doing the pulling may have its supply of

live steam cut off too soon and the cylin-

derful of steam which is expanding may

be exhausted before it has done all the

work it is capable of doing.

"When you get right down to business,

lead is not needed for heavy, slow pulling,

like starting a train. You can see that

very plain in a new engine before the lost

motion has taken away the lead ; she will

not pull as strong as after she has worn

away the lead. Then look at the new

method of setting valves with what they

call 'negative lead' ; that means lead the

other way, I suppose, but I always call it

setting the valves 'blind.' You will see

that an engine set blind, if not too much
so, will pull a big train easier than the one

with lots of lead."

Just then one of the drafting-room men,

who had been out in the roundhouse meas-

uring up some of the new engines, came

along, and. as usual with a young drafts-

man, mixed in the valve motion discussion

at onCe. "You fellows are 'way off on the

question cf lead; there are several other

matters connected with the design of valve

motion that help to make an engine smart

to start and strong to pull. It takes steam

in the cylinder against the piston to give

an engine strength, and the business of the

valve is to let it in at the right tirne, hold

it there as long as it can be used profit-

ably and let it out at the right time, so it

won't hold back any. Lead doesn't do

this, except in a very limited degree. Lap,

valve travel and the amount of inside lap

or its opposite, 'inside clearance,' have

something to do with the question." And
with that declaration of his opinion he

went awav.

There are about 205.000 miles of main 000 were of oak, 12.500,000 of pine, 3.500,-

line track in the United States at the pres- ,000 of chestnut, 5,000,000 of cedar, 2.500.-

Railroad Ties.

A patent has been granted to a Massa-

chusetts man who proposes to make rail-

road ties from leather. We hardly think

that leather is the material that is going

to solve the problem of railway tie-making,

but the invention shows that people in dif-

ferent walks of life are working on an

improved material for railroad ties. There
is an enormous quantity of ties used an-

nually in the United States, and the de-

mand for them is denuding annually a

great many square miles of timber land,

and no systematic plan is followed to make
nature remedy the waste.

cnt time. It is estimated by railroad men
that about 400 ties to the mile are each

year required for replacements ; the aver-

age number of ties to the mile is 2.800. and

the average life of a tie is seven years.

There is therefore required on the present

000 of hemlock and tamarac, 2,500,000 of

redwood and 1,500,000 of cypress.

Senator W. A. Clark, of Montana, who

is building a new railroad from Salt Lake

THREE-STORY HOUSE. WE.\T IN AT TOP STORY FOR BREAKF.\ST.

SNOW SCEXES IN THE SIEKK.V NEV.\D.\S

railroad mileage of the country about 82,-

000,000 ties annually for replacements, with

another 14,000,000 needed for new track,

assuming that the construction is about

5,000 miles annually. There is thus a total

use in sight of about 96.000,000 ties a year.

Something over a year ago it was esti-

mated that of the 80,000.000 ties then said

to be used for renewals each year, 45,000,-

to Los Angeles, has devised a scheme for

a gigantic railroad terminal near the

northern end of the Gulf of California.

This proposed terminal is to be used joint-

ly by six or eight railroads, including the

Denver & Rio Grande, the Chicago, Rock

Island & Pacific, the Mexican Central) the

Chicago, Milwaukee & St. Paul and the

new Salt Lake & Los Angeles road.
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Electric Headlights.

The coming of the electric headlight

adds another problem to the ever-increas-

ing list of details which it is becoming

necessary for enginemen to know. And
the important part of it is the dynamo and

lamp, so that some of the principles of

electricity must be learned.

The engine, of whatever type, is steam

driven, and will probably give very little

trouble in itself. In the Pyle-National

and Edwards systems a steam turbine is

used, which has the great advantage of

being very reliable and having practically

no wearing parts. The question of steam

consumption need not be considered here.

The complete apparatus consists of an en-

gine, a dynamo or generator and an arc

lamp. This lamp is so called from the

light being produced by the electric cur-

rent flowing between two slightly sepa-

rated carbons, and assuming, if closely

examined, a slight arc or portion of a

circle, as it jumps across. This name is

to distinguish it from the incandescent

lamp, where a slight carbon film is heated

in a vacuum and illuminates by its incan-

descence or heating to a white heat.

Practically everj' railroad man knows that

a dynamo is, roughly speaking, a bundle

of wires revolving inside another bundle

or between the ends of a strong magnet.

The early experimenters discovered that

an electric current was produced by mov-

ing or passing a wire in the space between

the two poles of a magnet, and the mod-

ern dynamo is a practical working out of

this discovery.

The theory is this—and you have to

take more on faith in electrical matters

than in almost any other : Magnetism con-

sists of invisible lines of force which pass

out from the north pole of a magnet,

through the air or whatever is between the

poles, back into the south pole, and so

keep up a continuous circuit. We assume

this, because the effects seem to indicate

that something of the kind occurs, and it

is easier to accept it than to prove it isn't

so. As long as the results act in accord-

ance with this theory it doesn't matter

whether these lines exist or not.

A wire or bundle of wires revolved in

the path of these magnetic lines generates

an electric current, and so the armature

of the dynamo has as many wires as pos-

sible, all insulated from each other. By
running this fast or slow more or less

electricity is generated.

The terms used in electricity are apt

to confuse those who are only familiar

with steam, and so we will trj' to bring

them into as close relationship as pos-

sible—marry them all into one family if

we can. In steam we speak of pressure

in pounds ; in electrical matters "volts"

represents the intensity or pressure. In

steam we have the friction of pipes and

passages for resistance as well as the

work against the piston. In electricity the

resistance of the wires to the passage of

current is called "ohms." and on this de-

pends the volume or amount of current

("amperes") which flows. Suppose a

steam boiler having a i-inch pipe as an

outlet blows away 10 pounds-feet of steam

per second, two pipes of this size will

blow out twice as much. So in a dynamo,

if one wire of a given size will pass 10

amperes of current, two wires will pass

20 ampere=.

Just remember that the unit of pressure

is "volt." of resistance "ohm," and of

current "ampere." and that i volt will

force I ampere through a resistance of

I ohm. Then if ycur dynamo generates

50 volts, the amount of current it will give

depend- en the resistance it has to force

it through. If the lamp has 10 ohms re-

sistance, a pressure of 50 volts will force

5 amperes cf current through it.

New for the practical end of the elec-

tric headlight. The makers will give full

instructions for putting them in place and

they recommend as few joints as possible

in steam pipe, preferring bends to elbows

where turns are necessary. This pipe

should be i inch and run under jacket

from valve in cab. If not under jacket,^

run just inside hand-rail and in a line

with it.

The engine and dynamo or lighting set

may be either just behind lamp or any

other location desired. It is better to get

as short a steam pipe as possible, to avoid

condensation, which means that the nearer

the dome you can place the lighting set

the better. The wires can easily be run

to lamp from any position.

The exhaust should be ij^-inch pipe,

and can be run up the stack or only to top

of nozzle. A 2-inch pipe is recommended
inside the arch to reduce both noise and

draft on fire.

With the turbine engine there is very

little to lubricate ; a little black oil once

or twice a month in top of engine case is

sufficient. The inside bearing needs very

little oil ; if too much is used it may get

on the armature and injure the insulation

of the wires. Fill the outside bearing

every trip, using valve or cylinder oil on

both these bearings.

The speed of the Pyle engine should not

be over 2,500 (1,800 is the proper figure),

and it is advisable to disconnect the lamp

occasionally and take the speed. If above

this, the governor valves need grinding

in. Should this be neglected too long, the

engine may race and fly to pieces.

The dynamo may puzzle a few; but as

the voltage is entirely too low to force

current into the body, it can be handled

without danger of shock. Watch the

brushes carefully. A few minutes each

trip will take care of them, however. The
graphite brush is on top and carbon be-

low, and they should fit perfectly t6 avoid

sparking. This will injure the commu-
tator and should be avoided.

If the commutator gets dark and seems

to rough up, take out the brushes and hold

on a piece of sandpaper about the width

of the brushes while running. Hold it

by the ends—don't press it on with your

fingers. Don't use emery cloth.

The commutator needs more watching

than all the rest together. The brushes

must not bear too hard nor too lightly

—

here is where your judgment crmes into

play. Avoid sparking at all hazards ; it's

a grievous fault in a dynamo. If the com-

mutator wears out of round, it must be

turned up in a lathe. If this is done, care

must be taken that there is no connection

between the diff^erent sections, which are

apt to burr over. The mica insulation

does not wear as fast as the copper, and

it is better to keep it filed or cut a trifle

below the surface of the commutator. If

sharp edges of the copper stick up after

doing this they must be carefully removed

or they will cut the brushes away very

rapidly.

The lamps should be carefully studied

from the instruction books ; and as they

vary in detail, only a few general sup-

ge-tions can be given. The lighting set

should be tried before starting out on a
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run. to be sure that everything is all

right. "Short circuits" are perhaps the

worst enemy. Electricity is peculiar, in

the fact that if there are a dozen outlets

lor current it will go in all of them, but

the most goes in the easiest channel. If

your lamp burns dimly or goes out al-

together, look for a short circuit, although

there is a possibility of its being in the

adjustment of the lamp itself. In fact,

the lamp adjustment is one of the points

to be watched most carefully.

If the lamp burns green, just reverse

your wires in the binding post ; the cur-

rent is going through the wrong way.

making it burn upside down.

To focus lamp: (i) .\djust back of re-

llector so front edge will be parallel with

front edge of case. (2 ) Have point of

copper as near center of reflector as pos-

sible. (3) Have carbon as near center of

chimney hole in reflector as possible. (4)

Have locomotive on straight track and

move lamp until you get best results on

track. The light should be reflected in

parallel rays and in as small a space as

possible.

To lower light on track, raise lamp. To
raise light on track, lower lamp. If your

light throws any shadows it is not focused

properly. If light is focused properly and

does not then strike center of track, do

not change focus, but shift entire case on

base-board.

Suggestions : Have a few strips of No.

o sandpaper, about i!<^ inches wide, to

clean up the commutator. If your light

fails to burn when turning on steam, see

that all screws are tight and that point of

copper electrode is clean. Put n carbon

across both binding posts and if there is

a flash when it is removed, your dynamo
is all right and the trouble is in your

lamp. If you do not see a flash when car-

bon is removed, take out brushes and

clean commutator with ' sandpaper (not

emery paper), put the brushes back and

try the carbon again. If you do not then

get a flash you have a short circuit. This

is probably caused by wires touching each

other, and you must not run the dynamo
until this is remedied. Keep all screws

tight. If your light goes out momentarily

on the road, the fault is probably in the

carbon. Try another carbon. The carbon

should burn from eight to nine hours.

These equipments are not automatic. An
oval, bent glass for the headlight case is

reccmmended by the electric headlight

manufacturers.

Usefulness of Retaining Rings.

The retaining rings, used to hold steei

tires on the wheel centers in case the tires

break, do not get as much credit for pre-

venting derailments or break-downs as

they shou'd. If these rings are properly

put on, a broken tire will run a long dis-

tance without coming off the wheel center

or causing a disaster.

On one occasion, some years ago. the

writer saw, on a wrought-iron wheel cen-

ter of a coach wheel, a steel tire broken in

seven places and all the pieces held in

place by the Mansel retaining rings, so

that the wheel stayed on the rail and was

not noticed till it was found by an inspec-

tor, and this was in very severe cold

weather in Canada.

Only a few days ago a tire broke on a

fast passenger engine, and the engine came
in with the train without any delay, a dis-

tance of nearly 60 miles.

Steel tired coach wheels with the tires

locked on the wheel centers in a variety of

ways are being made by a great many
wheel makers. If they are an advantage

and safety device for a car wheel, they cer-

tainly will be for a driving wheel of a loco-

motive.

The Lost Art of nardening;_Copper.

There was a time, when steel was al-

most unknown and copper was plenty and
edged tools suitable for cutting stone and

the metals were so hard to obtain, that cop-

per was used for a cutting tool. Of course

it had to be tempered for that purpose.

But when the manufacture of steel

and methods of tempering became well

known, it came into universal use, and its

qualities were soon far ahead of any other

materials. If we believe the notices float-

ing around through the daily papers, at

least a dozen persons in the various parts

of this country have discovered the so-

called lost art, but so far no one has had

confidence enough in his process to take

out a patent on it and put it on the mar-

ket. It is always represented as a secret

process that is locked so securely in the

breast of the discoverer that no one else

can find out any of the details—after the

fashion of the well-advertised Keeley mo-
tor, which ceased to "mote" at the death

of its inventor.

The account of copper tools whose cut-

ting edges are tempered hard enough to

cut cold chisels, chilled iron, etc.. while

the body of the tool is still soft copper,

reads nice ; but where is the commercial

value of a process that does not come into

general use and promote economy of oper-

ations?

If it were impossible to get steel, prob-

ably the art of tempering copper would be

of commercial value, but just at present,

when good tool steel in an unlimited quan-

tity costs less than copper, whose produc-

tion is in a manner limited, unless the

tempered copper tools could be shown to

possess decided advantages over steel

tools, no one would think of using the

more e.xpensive copper to replace the steel

whoe properties are a matter of common
knowledge among metal workers. We will

venture the assertion that if tempered cop-

per tools had any advantage over steel, the

markets would soon show a full line on

sale, made by dozens of factories, under
various processes—of course, provided

that the alleged discoveries are genuine.

Newspaper reports tell that recently the

Governor of one of the largest States in

the Union pardoned a criminal who claimed

to have discovered the lost art of harden-

ing copper. The friends of this man rep-

resented to the Governor that he would be

performing a high duty to the industrial

interests of the State by permitting the so-

called discoverer to resume his investiga-

tions. If the Governor had consulted a

good metallurgist regarding the value of

the art of hardening copper, the man
would likely be still lingering in durance

vile.

Increased Cleaning Price for Triple

Valves and Brake Cylinders.

One of the most impnrlant events tran-

spiring in the air-brake world is the recent

action of the Master Car Builders at their

Saratoga convention in increasing the

price paid for cleaning triple valves to

20 cents and brake cylinders to 20 cents.

The old initial cleaning price of 10 cents

for triple valves and 15 cents for brake

cylinders was established nearly ten years

ago. when but little and promiscuous

cleaning of air brakes was done. Recent

years, ho'wever, has supplied a ripened

experience in air-brake maintenance and

proved the price allowed by the Master

Car Builders' code to be entirely too low

to honc-tly do the work within the actual

cost.

Railroads that have had no systematic

organization for the maintenance of brakes

and who consequently attempt nothing in

this line save on their own cars, rigidly

ignoring brakes on foreign cars, or at best,

giving them a "chalk cleaning," have not

felt disposed to agitate higher prices.

On the other hand, roads which have

gone forward with the better maintenance

of air brakes, installing testing and repair

plants, and building up at a loss an organ-

ized department which should give equal

attention to air brakes of foreign cars

on the home line, have found the price

prohibitively low. The overcost of the

cleaning and repair work has increased in

the same proportion as the work attempt-

ed, until those roads endeavoring to re-

claim and maintain freight car brakes,

feeling the discouragement of the increas-

mg loss of their better efforts, determined

to petition for a higher price.

It is an interesting fact, and one which
augurs well for the advocates of the in-

creased price, that the question was under

consideration and being agitated simul-

taneously by both the Rocky Mountain
Railroad Club and the Air-Brake Associ-

ation, each with the same object in view,

yet without the knowledge of the other's

intentions and endeavors, until their two
committees finally came together at the

Master Car Builders' June convention in

Saratoga. The joint efforts of the two
committees and friends of the cause made
many converts of the strongest and most
influential members of that high and de-

liberate body. The result was that the

petition of the Rocky Mountain Railroad

Club to the Master Car Builders to in-
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crease the price allowed, and which had

been refused by the committee on prices,

was granted by the convention body, re-

versing this decision of the committee.

In justice to the committee, however,

it should be stated that their report, with

the existing knowledge of conditions and

facts then at hand, was conscientious and

just what would be expected under the

circumstances.

The Question of Technical Education.

Although this is an old subject, there is

still much to be said regarding it, and the

question of educating the boys to be me-

chanical engineers is one that is being con-

sidered by hundreds of parents.

The usual way is to let a boy go through

the high school and then send him to the

favorite technical institution, where he

learns the theories of all things mechani-

cal, gets a little "shop practice" and be-

comes an M. E. with a guaranteed right to

wear the title.

Then, if he is wise, he hunts a job in a

good shop of his chosen branch, railroad-

ing perhaps, and goes to work. Pretty

soon he runs against things that are not

according to his theory, but that are stub-

born facts just the same. Then being wise,

as before stated, he begins to unlearn a

lot of things that were taught him as

gospel. He finds driving boxes that run

cool under a load of 260 pounds per square

inch of projected area, and notes it down
in his little book. These little books, by

the way, are very handy for any of us, and

is one of the things we can copy, but the

notes must be classified to be of value. As
to that, we will refer at some future time.

Then he comes to engine truck brasses

and marvels at his theories of friction.

Here he finds two soft-metal strips, about

I inch wide by 10 inches long, or say 20

square inches in both strips. This is sup-

porting a load of over 500 pounds to the

square inch, and when he comes to con-

sider projected area he finds there is

mighty little, as the strips are away down
on each side. And. strange to relate, when
the soft strips wear down so as to give a

full bearing it begins to heat.

This is only a sample of his experiences,

and it isn't many months before he begins

to regret that he didn't go into the shop

before he went to college, jo he could have

had his practical experience first and know
what to learn and what to avoid, for he

finds he has filled his head with many
things he has no use for and that much of

his shop practice was but boy's play as

compared with commercial methods.

We do not by any means desire to con-

demn all existing institutions or their

shop methods, but in too many cases they

do not approach commercial practice near-

ly enough to be of much value, as many a

graduate has found. The teachers are

usually hard-working, enthusiastic men,

but too many have not had the actual ex-

perience themselves and do not consider

the difference between actual practice and

the theories with which they are familiar.

Nor is it easy to remedy this fault, for

even if a man be thoroughly practical to-

day and spend ten years teaching, he does

not, as a rule, keep thoroughly in touch

with the developments.

Where it is possible to go to college

after a shop experience of four or five

years much of this is overcome and the

student learns more readily, because he

knows what to study and because the

studies mean far more to him than is pos-

sible before he is familiar with the prac-

tical side of things.

In too many cases it is not possible to

do this, and a boy must either go to col-

lege immediately after leaving school or

not at all. But if it is at all possible we
unhesitatingly recommend the other

course.

Parson Turbine Engine.

Parson's turbine engines, which we have

occasionally referred to as producing tre-

mendously great power on small dead

weight, have been applied to the "King

Edward," a vessel belonging to a passen-

ger steamship company trading on the

Clyde in Scotland. The speed attained

was only about 20'-2 knots, but was done

with engines so small that the indications

are that the work was done with as small

an expenditure of coal as would be re-

quired for ordinary triple-expansion en-

gines, while the room occupied is not

more than one-quarter.

The speed capabilities of turbine en-

gines were strikingly illustrated a few

years ago in the British torpedo-boat de-

stroyer "Viper," which was driven by a

turbine engine and reached a speed of 36

knots, which is 41 miles per hour. It will

be an important benefit to the shipping

world if it is found that Parson's inven-

tion can be applied for mercantile pur-

poses.

Describing the latest experiment. Engi-

neering, of London, says : "The 'King Ed-

ward' is 250 feet long and 30 feet wide.

Her molded depth is 10 feet 6 inches to

the main deck and 17 feet 9 inches to the

promenade deck. The propelling machin-

ery consists of three Parson's steam tur-

bines working compound. These are

placed side by side. In ordinary working,

and when going ahead, steam is admitted

from the boilers to the high-pressure tur-

bine, where it is expanded fivefold. From
thence it passes to the two low-pressure or

wing turbines placed one on each side,

where it is expanded twenty-five-fold and

then passes to the condensers. The total

ratio of expansion is therefore no less

than i2S-fold. Each turbine has its own
shafting, and on each of the wing shafts

thene are two propellers, while the center

one carries only a single screw. When
coming alongside a pier or manoeuvring

in crowded waters the wing motors alone

are used, steam being admitted directly

into them by suitable valves. The high-

pressure turbine is then shut off, the

steam-admission valve being closed, while

connection is also shut off by an automatic

arrangement. There are special turbines

placed inside the exhaust ends of the low-

pressure turbines for going astern with

the wing screws. The whole of the ma-
noeuvring, excepting, of course, by the

rudder, is effected by the manipulation of

valves in a very simple manner.

"The trial of the 'King Edward' was
made on Wednesday, June 26th, on the

Firth of Clyde ; and on a mean of runs

over the Skelmorlie mile, a speed of 20.48

knots was registered. The weather was
fair, there being but little wind. The
mean revolutions were 740 per minute, the

steam at the boilers was 150 pounds to the

square inch, and the vacuum 26K inches.

The air pressure in the stokehold was

equal to I inch of water. The indicated

horse-power was estimated at 3,500, there

being, of course, no means of taking indi-

cator diagrams with this type of motor.

"The coal consumption has not yet been

precisely ascertained, but is said to be

quite satisfactory so far as can be judged.

The keen bow and easy delivery are made
possible by the lightness of Parson's tur-

bine engines. The weight of the motors,

condensers, with water in them ; steam

pipes, auxiliaries connected with the pro-

pelling machinery, shafting, propellers,

etc., is 66 tons. This, we believe, is con-

sidered to be about half the weight per in-

dicated horse-power developed of the

average of the propelling machinery of

paddle-boats of a similar type. There is

also a gain in the hull construction, due

to the absence of paddle-boxes and spon-

sons."

Every year or two some inventor gets

up and patents a device intended to stop

trains automatically without the engineer

having anything to do with the operation.

We find that this line of invention has ex-

tended to France. A newspaper paragraph

describing the invention says : "It consists

essentially of a huge hook, or catch, made

of iron, which is connected with a lever at

the station by means of a wire, through

which a current of electricity passes. When
it is lying in its place the train passes over

it quite easily, but as soon as it is raised

it catches a lever which is attached to the

engine. The lever thus caught causes an

air valve on the engine to open automati-

cally and applies the brakes at once, so

that the whole train is brought to a stand-

still within a short distance. In foggy

weather the use of such an apparatus can-

not be overestimated, as it is calculated to

prevent a train running into another which

happens to be delayed at a station." It is

a humbug, all the same.

The Joseph Dixon Crucible Company,

Jersey City, call attention, by postal card,

to the adulteration of paints owing to the

advanced price of boiled linseed oil. They

suggest simplifying the problem by using

Dixon's Silica-Graphile Paint.
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QUESTIONS ANSWERED.
Correspondents wishing to have ques-

tions answered in these columns should
send in their names and addresses, not for
publication, butfor evidence of good faith.

We throw all anonymous letters into tht

waste basket.

(61) A. S. F. asks:

I. What is the best speed for a lo-ton

crane? A.— i. This is rather indefinite.

The standard hoisting speed for a lo-ton

crane is 16 feet loaded and 40 feet light.

Trolley speed is from 100 to 150 feet, and

speed of bridge 250 to 300 feet per min-

ute. 2. Should a crane of this size have

an auxiliary hoist? A.—2. It is not cus-

tomary to use auxiliaries on cranes under

IS tons; these are usually given a 3-ton

auxiliary.

(62) J. F. M., Montgomery, Ala., writes:

Will you please tell me what is meant

by "line and line" in regard to the setting

of valves for the admission of steam on

locomotives ? A.—When setting valves on

a locomotive a point in the revolution of

the crank-pin and the travel of the piston

is selected to base the position of the valve

on. This is the dead center for the crank-

pin and the point at which the piston starts

on its movement after coming to rest. If

the valve is set so that the steam edge

of the valve is just on a line with the

steam edge of the steam port at the in-

stant the piston starts on its stroke, it is

said to be "line and line," as the lines of

the steam edges are exactly over each

other. If the valve has opened 1-16 of an

inch, it is said to have 1-16 of an inch lead :

if it lacks 1-16 of an inch of opening, it is

said to have 1-16 of an inch negative lead,

or is that much blind.

(63) R. G. S., Wilkesbarre. Pa., writes:

I. Why does the angularity of the con-

necting rod increase the lead in front and

decrease it behind? How is this over-

come? A.— I. Your question would take

diagrams showing the position of both the

main rod and both eccentric rods to ex-

plain it so you could understand it. Any

book on valve motion has these diagrams

and explanations. It is remedied by locat-

ing the center of the saddle pin on the

link; back of the center line of the link,

which influences the slip of the link on the

block, and this in turn changes the relative

travel of the valve. 2. Is it necessary to

have a back set in rocker arms? I have

never come across an engine that had a

back set in her rocker. I see books on

valve motion that show back set of 3

inches. A.—2. In order to have the top

arm at right angles with the valve rod

when in the middle of its travel and at

the same time have the lower rocker arm

at right angles to the center lines between

the eccentric and the link block pin. 3.

Is more or less coal required to keep steam

at 183 pounds than at 125? A.—3. This

question will require considerable tech-

nical information which we cannot give

in the limits of this column. If you will

consult a "steam table" of the temperature

for different pressures of steam, you will

see just how many more degrees of heat

are in steam at 185 than 125 pounds. Steam

at high pressure is more economical in the

development of power from the coal than

at a very low pressure. Your questions

4 and 5 are more a matter of opinion

among experts when all conditions are

viewed than of actual figures. 6. Why is

it advantageous to use a little aluminum
in steel castings? A.—6. Stove makers

use aluminum in their iron castings in

order to have sharper and tougher cast-

ings. Dome steel makers use it for the

same purpose, others for the chemical ef-

fects on the molten steel.

A Ghostly Tale.

The West India Flyer was going north

one afternoon recently at a rapid rate of

speed, being late about three hours. At
this point baggage men were changed, the

one in charge being sick. In the baggage

car was a corpse from Jackson, Tenn., be-

ing shipped to some point in Minnesota,

and at Cairo a parrot was placed in the

car, it being destined to St. Louis. At
Murphysboro the usual large amount of

things was placed aboard, and the parrot's

cage, which was on a small box, was hid

from view by a big trunk. It was almost

dark when the train pulled out of Mur-
physboro. The brakeman and baggage

man were sitting in the baggage car, look-

ing solemn and respectful in the presence

of the dead, when the conductor entered

the car and noticing the mournful appear-

ance of the crew, told them to brace up.

"It is what we all have to come to sooner

or later, and for my part a corpse or two
more or less in a car makes no difference."

Darkness had now settled over this part

of the earth, and the night was as dark as

it ever gets. The baggage man arose from

his seat and went over to the trunk which

screened the parrot from view and took a

drink of water from a bucket thereon.

Just then a sepulchral voice said, "Dam-
mit, let me out." The baggage man
squirted a mouthful of water across the

car and hung himself over a trunk after

the fashion of a drunk man on the point of

upheaving a part of his burden. The
brakeman fluttered slightly and sank far-

ther into the hard-bottomed chair on

which he was sitting, muttering never a

word. The conductor arose from his seat

hastily and said, "Who said that? Now,
no ventriloquism on me, boys. I am an

old traveler and won't stand any fooling."

The baggageman had regained his breath

and swore solemnly that the corpse was

alive and wanted out.

All listened for several minutes. Just

then there was a sound similar to that

made by a person turning over in bed, and

a voice plainly said, "Oh, how I suffer
!"

The baggageman charged forward to

escape into the engine, while the brake-

man and conductor each had 'ousiness at

the rear end. The baggageman finally got

back through the car, and on the rear plat-

form of the third car from the front the

three met. They looked sympathetically

at each other for a few minutes, when the

conductor finally said that there was no

use in being scared. "If the man is dead

he is not dangerous, and if he is alive the

three of us can whip him if he gets hos-

tile. What we must do is let him out.

No man can enjoy life screwed down in a

coffin like that. There is a doctor from

Murphysboro back there. I will go and

get him. You fellows get a screw-driver

and can-opener, take the boxes and trunks

off the coffin and we will let the corpse

out. That is doing as a fellow would be

done by."

The doctor was called and the boys be-

gan lifting boxes, etc., from on top of the

coffin. Pretty soon a voice groaned, "Oh,

this is awful !" Everyone hesitated and

the conductor began edging toward the

door. The doctor was not rattled and

said the man was evidently alive, though

he would probably die before the box and

coffin could be unscrewed, and he thought

best to break into the seclusion with an

ax. The others took courage and ac-

cepted the doctor's suggestion. In get-

ting the a.x the parrot's cage was knocked

off the box to the floor. The bird looked

angry and said, "There, butter-fingers

!

Polly wants a cracker." The baggageman

said, "Well, I'll be !" The doctor

laughed and the brakeman looked out into

the inky darkness to see how wheat was

getting along. The conductor said, "I

knew it was a parrot all the time, but you

fellows were so anxious lO chop into the

box that I was going to let you. I never

saw such a lot of curious men—worse than

old women." Then they all united in try-

ing to bribe the doctor not to tell the

story in Murphysboro.

Frogs Stall Trains.

It was quite seme time ago when we

first heard the story of the Kansas grass-

hopper seeking a warm lodging for a cool

night on the warm iron rails of a railroad

track, and the consequent stalling of trains

due to the slippery condition of the rails

produced by the crushing of these insects.

At first the story was doubted by in-

credulous persons, but since has been veri-

fied to the satisfaction of the most sober-

minded observer. The latest interference

of nature with railroad traffic, however, is

a plague of frogs at a certain point on one

of the smaller branches of the Delaware,

Lackawanna & Western Railroad, where

myriads of small frogs have made an in-

vasion and produced a slippery rail far

in excess of that of the traditional old

Irish woman who, angered by killing of

her pig by the locomotive, sallied forth to

the grade with her bucket of soft soap,

smeared both rails for a mile and laid the

whole road out for two hours.

When theory doesn't agree with what

has proved good practice, it's time to

change the theory.
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Baldwin Mogul for Pennsylvania.

The accompanying engraving represents

one of a group of mogul locomotives re-

cently built by the Baldwin Locomotive

Works for the Pennsylvania Railroad. The

engine weighs 139,900 pounds in working

order. 21,900 of that being on the engine

truck. The driving wheel-base is 14 feet

9 inches, total being 23 feet 10 inches. The

engine has cylinders 20 x 28 inches, and

balance slide valves and driving wheels

62 inches diameter outside of tires. The

boiler is 68^ inches diameter at the

smallest ring and carries a working pres-

sure of 200 pounds to the square inch.

The firebox is 100 15-16 inches long and

66 inches wide, and depth varying from

54 to yiYs. inches. Side sheets are 5-16

inch ; crown sheets, Ys inch, and tube

sheets Yi inch thick.

There are 364 2-inch tubes, 12 feet 2^

largest cars in use on any Spanish railroad.

In some respects they differ materially

from American cars. For instance, one

car in ten is equipped with a shelter box

for the brakeman or guard. These boxes

are built of wood on the end of the car,

and are so constructed that the guard has

an unobstructed view of the portion of the

train under his care. Other minor portions

of the car, such as the hand-brake ap-

paratus, etc., differ from American stan-

dards, but in the main the cars are simi-

lar to cars built for ore roads in this coun-

try by this company.

The cars, when erected, will be 26 feet

6J4 inches long, 8 feet wide, with a height

from top of rail to top of hoAy of 9 feet

gY2 inches. The light weight is 29,180

pounds, and the ratio of paying load to

total weight of car when loaded, 75.09 per

cent. The gage of the Great Southern of

They are named "Mitchell's Models;

Easy Lessons in Locomotive Running,"

and this set shows the F-6 brake valve sec-

tioned on five horizontal lines, so as to

show every part above the equalizing pis-

ton, with an operative rotary valve made
in three parts. This arrangement shows

all of the ports and cavities in the valve.

The plates are colored to show the differ-

ent air pressures. Leaks and defects in

the valve are shown by colors also, which

gives a good idea of the passage of the air

through the leaks and defective gaskets.

These models are issued in connection

with the locomotive-running and air-

brake courses of the Schools and will give

a student a correct understanding of the

operation of the complete valve. Printed

matter on each plate gives a full descrip-

tion of each part shown on this plate, while

the colors show the course of the air.

NEW CLASS 3-B LOCO.MOTIVE FOR PENNSYLVANIA RAILROAD.

inches long. Tlie heating surface is

2,492.2 square feet, of which 2,328.7 are in

the tubes and 163.5 i" the firebox. The
grate area is 46.2 square ieet. The tender

has a capacity of 6,000 gallons.

Pressed Steel Cars for Spain.

A shipment from tlie Pressed Steel Car

Company last month made up a solid train

of thirty-two cars, and the ultimate des-

tination was Aquiles, in Southern Spain.

The contents of the train were seventy

large-capacity pressed steel hopper ore

cars for the Great Southern of Spain Rail-

road, not on their own wheels, but care-

fully packed in parts, ready for shipment

on the White Star line steamer "Georgic."

An engineer from the Pressed Steel Car

Company will superintend the erection of

the cars on their arrival in Spain.

The cars themselves are of 80,000 pounds

capacity, and, when in service, will be the

Spain Railroad is considerably wider than

our standard, being 5 feet 6 inches.

This order for cars was secured by the

Pressed Steel Car Company through its

foreign agents, the Transportation De-

velopment Company, Inc.. of London.

This company also recently secured an or-

der for 250 cars for use by the Govern-

ment Railroads, of Australia, in New
South Wales,;; • This order has been in-

creased jvitb}Hi,.,tlie last few days to 450

cars.
, ;: ;^,mi"

—^:—

:

Engineer's Valve Charts.

The brake' -valve charts designed by

Manager Mitcfell, of the Railway Depart-

ment of the Jritemational Correspondence

Schools, of Scranton, Pa., are now out.

They are the first of the series, which will

take in the various parts of the air-brake

equipment, injectors, lubricators, valve

motion, etc.

The slide valve feed valve is very in-

geniously arranged to show every part. It

is sectioned on two lines, one at right

angles to the other ; so that each part of

the regulating valve mechanism can be

seen at the same time with the piston and

supply valve.

BOOK NOTICE.
"A B C of the Telephone." By James E.

Homans. A.M. Published by Theo. Au-

del & Co., New York. Price, $1.00.

This is a book of over 300 pages telling

of the development of the telephone indus-

try and the principles of telephony and

their application. It is elementary and

deals with the general subject for the stu-

dent and the non-professional reader. The
various apparatus is described and illus-

trated, and anyone can obtain a good idea

of the theory and practical working of

telephones in general. There are 28 chap-

ters and 268 engravings.
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Air=Brake Department.
Increased Price for Cleaning Triple

Valves and Brake Cylinders.

Undoubtedly the most important devel-

opment in recent air-brake matters is the

action of the Master Car Builders at their

June, igoi, convention in raising the price

allowed for cleaning air brakes. The old

price for cleaning triple valves was fifteen

cents, and has been increased to twenty-

five; and the old price for cleaning brake

cylinders was ten cents, and has been in-

creased to twenty.

The resolution adopted by the Master

Car Builders' convention stipulates in sub-

stance that "the triple valve shall be re-

moved froiii the car, cleaned, oiled, tested

and replaced," and "the piston shall be re-

moved from the brake cylinder, the parts

cleaned, lubricated, replaced and tested,"

the date of the cleaning and testing being

stencilled with white paint on the side of

the auxiliary reservoir or brake cylinder.

These prices seem sufficiently liberal to

do effective and honest work; however,

should it still be too low, the Master Car

Builders will undoubtedly increase it next

year if satisfactory proof of its insuffi-

ciency be submitted. But the best in-

formed air-brake men, however, believe it

will cover the cost of all work where

plants have already been installed without

less to the road doing the work. Indeed

the increased price may be so attractive

to dishonest persons that they will take

advantage of the Master Car Build-

ers' liberality by cleaning and re-

moving the parts without removing

the triple from the car and testing it, or

removing the piston from the brake cylin-

der for cleaning, omitting the finishing

test. Or, worse still, the old "chalk clean-

er," who pours oil into the brake cylinder

and chalks "cleaned and oiled" may find

greater encouragement in the higher prices

to continue his thieving practice ; but we
hardly think he will last long, as the re-

bound is sure to find him and put him
out.

On the other hand, railroads having

well-organized cleaning and testing yards

and forces may find a small profit in clean-

ing air brakes on foreign cars. This will

not prove so deplorable as it may at first

seem ; for. by this arrangement, we will

have more serviceable air brakes per train

and the man that won't keep up his brakes

must pay someone else to do it for him.

This is legitimate, and the man who
doesn't know the way will thereby be

shown and forced to see.

This increased price is merely a test

case put in practice by the Master Car
Builders for one year. Should the abuses

growing out of it overbalance the good
ends the measure will surelv be killed at

CONDUCTED BY F. M. NELLIS.

the Master Car Builders' convention next

year. Should it prove a step in the right

direction, however, but insufficient, it will

be favorably modified. But to air-brake

men in general and to the Air-Brake As-
sociation in particular, there is an under-

lying importance in the move that urges

study and watchfulness. The Master Car
Builders' has by this move practically

placed the matter of the care and mainten-

ance of air brakes in the hands of the

Air-Brake Association, and confidence and
responsibility go with it. It is now "up
to" the air-brake men to show that this

confidence and responsibility are not mis-

placed ; that the increased price urged by

them and granted by the Master Car
Builders was necessary and just; that the

liberality of the increased price shall be

the death instead of fattening of the

chalk-marker" and "oil-pourer," and that

by next year the good of the measure will

be very substantially reflected in the much
better maintenance and larger number of

serviceable brakes per train.

Brake Leverage—(Continued).

A Little Arithmetic.

Before proceeding further, it might be

advantageous to digress a trifle and
brush up a bit in our arithmetic. Fig.

18 shows a lever fulcrumed to a

Fig. 18

fixed point at its lower end. The lever is

40 inches long and at its upper end is a

force Pi operating in a clockwise direc-

tion and a force P-i operating in a counter-

clockwise direction. Both forces have a

lever arm of 40 inches. It will be readily

seen, therefore, that if force Pi is exactly

equal to P2, the lever will remain station-

ary. In other words, the clockwise mo-
ments (the clockwise force Pi multiplied

by its lever arm of 40 inches) exactly

equals the counterclockwise moments (the

counterclockwise force P2 multiplied by

its lever arm of 40 inches). Putting this

in an arithmetical statement, which is

merely shorthand for the above lengthy

statement, we have

P. X40 = P=X40 (i)

To further illustrate our example, let

us give a numerical value to Pi and Pi,

say so pounds each. Then the arithmeti-

cal shorthand statement will read

:

so X 40 = 50 X 40 (2)

One side of the statement (50 X 40) 's

exactly equal to the other side (50 X 40),

and together they state in arithmetical

shorthand language that the clockwise mo-
ments are exactly equal to the counter-

clockwise moments. It also says that the

lever is under an equal stress from either

side and is in equilibrium. It now "stands

still and pulls," like a man attempting to

start a balky horse, where neither gives

in to the other.

Let us vary our example a little. Fig.

Fig. J9

19 shows the same lever as in the pre-

ceding example, but the force P2 is now
exerted at a point halfway down the

length of the lever, while Pi is exerted as

before at the top. Pi has a lever arm of

40 inches and P2 has a lever arm of 20

inches. If the clockwise moments (Pi X
40 inches) exactly equal the counterclock-

wise moments (F2 X 20 inches) and the

lever "stands still and pulls," it is under a

system of balanced forces and is in equilib-

rium. The shorthand arithmetical state-

ment for this case will read

:

Pi X 40 = P= X 20 (3)

It will be seen at a glance that Pi has a

lever arm twice as long as the lever arm
of P: ; therefore, whatever numerical value

Pi may have, the value of P-j must be

twice as great. Say Pi is 50 pounds ; then

P2 must be 100 pounds in order that the

lever may remain in equilibrium and that

both sides of the arithmetical statement

will balance. This is proved in the fol-

lowing statement

:

50 X 40 = 100 X 20 (4)

or, multiplying out. we have

:

2,000 ^ 2,000 (5)

In Fig. 20 the same lever is used, but the

fulcrum or pivotal point is at the middle

of the lever. As in the preceding cases,

the lever is under stress of clockwise and

counterclockwise forces. As Pi has a

lever arm of 20 inches and P= has a lever

arm of 20 inches also, the forces Pi and P-

are equal. The fact that the lever is un-

der a svsteni of balanced forces and is in
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equilibrium may be set down in the fol-

lowing arithmetical statement

:

P, X 20 = P. X 20 (6)

Symbols and Numerical Values.

The symbols P, and Pz, as used thus far,

have been used because no particular nu-

merical value was assigned to the forces,

and were therefore used generally. Where-
ever a numerical value is known, it is

used ; but nearly always we have an un-

known quantity to work with, and in or-

der to handle it, we must give it a name
or symbol. Hence our use of Pi and P2.

In figuring ordinary brake leverage we al-

ways have at least four quantities to deal

with, viz. : the two forces, Pi and P2, and
the two lever arms. In all cases we have
three quantities given us with which to

find the fourth. Necessarily, then, the un-
known quantity must be represented by a

letter or some symbol until the numerical

value is known.

A Little Trick In Arithmetic.

Take statement (4), which is:

SO X 40 = 100 X 20

The numbers on the left-hand side of the

equality marks, if multiplied together, will

exactly equal those on the right-hand side

if multiplied together. Any one of those

numbers may be transferred to the oppo-
site side of the equality sign without
breaking the equality, providing the num-
ber now used as a multiplier be then

used as a divisor. For example, take the

number 50, now a multiplying number on
the left-hand side, transfer it to the oppo-
site side, but make it a divisor. Then the

statement will read

:

100 X 20
40 = -5,— (7)

Multiplying loo by 20 and dividing the

result by 50, as indicated in (7), we get

40. Then the statement reads

:

40 = 40 (8)

Thus it will be seen that, when desired,

numbers may be juggled from one side of

the equality sign to the other without
breaking the equality of the two sides,

providing a multiplying number of one
side is set down as a divisor when trans-

ferred to the opposite side. Likewise a

divisor number may be transferred to the

opposite side and used as a multiplyer.

This little trick is valuable in figuring brake
leverage, and, with a few minor excep-
tions, is almost exclusively used. It is

especially valuable when three of the

numbers are known and the fourth is

missing. It is commonly known as "The
Rule of Three."

Practical Example of a Cylinder Lever—No i.

Fig. 21 is a diagrammatic sketch of a

good type of tender brake. We will as-

sume that this tender is equipped with an
8-inch brake cylinder and a plain triple

valve, giving on a full application 70
pounds train-line pressure, a total pres-

sure of 2,500 pounds on the piston. As
only one lever can be figured on at the

time, we will cut lever No. i from the

rest of the system, as shown in Fig. 22.

Here the end of the lever coupled to the

piston rod has a length of 8 inches. The

of 1000 pounds, with a lever arm of 20
inches, will oppose and exactly offset the

counterclockwise efforts, and hold the

lever in equilibrium. The lever will

"stand still and pull" Since we have

found by calculation that the unknown W
is really 1000 pounds, let us make a state-

ment, substitute 1000 for IV, and test it.

Accordingly we have

:

2500 X 8 = 1000 X 20 (12)

Multiplying out, we have:

20000 = 20000 (13)

The counterclockwise moments (20000

inch-pounds) exactly balance the clock-

wise moments (20000 inch-pounds), there-

by proving our calculations to be correct.

end between the tie-rod and the pull-rod

at the outer end is 20 inches. As we
will figure the right-hand half of the sys-

tem first, we will make the middle point

of the lever connected to the tie-rod our

fulcrum or pivotal point about which the

Fig. 22

forces are trying to rotate the lever. The
counterclockwise moments are 2500 X 8,

and the clockwise moments are 20 X f^-

IV is not known yet, but as we have the

other three numbers the fourth can be

found by the arithmetical trick above de-

scribed.

When the brake is set, the lever "stands

still and pulls." It is therefore in equili-

brium and is balanced. Putting these con-

ditions into a statement, holding the clock-

wise moments on one side of the equality

mark and the counterclockwise moments
on the opposite side, we have

IV X 20 = 2500 X 8 (9)

Transposing the number 20, which is a

multiplyer on the left-hand side, to the

right-hand side, where it becomes a di-

visor, our statement reads •

2500 X 8'^= ^^ (10)

Multiplying 2500 by 8 and dividing by

20, as indicated in the statement (10), we
have

:

W = 1000 (11)

That is, if a force of 2500 pounds, hav-

ing a lever arm of 8 inches, exerts its

efforts to turn the lever in a counter-

clockwise direction, a clockwise force IV,

The force on the outer end of the cylinder

lever, which we designated as IV, because

we did not yet know its numerical value,

has by the juggling of figures, turned out

to be 1000 pounds.

Example of a Live (Brake Beam) Lever.

Since there is a stress of 1000 pounds
on the outer end of the cylinder lever

(No. I, Fig. 21), there is also 1000 pounds

pull throughout the pull-rod and on the

top end of the live lever (No. 2, Fig. 21).

Thus we have three known quantities (the

1000 pounds pull on the top end of the

lever and the lengths of the two lever

arms) to find two unknown quantities

(the pressure at the brake shoe and the

pull on the bottom connecting rod).

Fig. 23 shows the live lever (No. 2)

cut out from the rest of the rigging for

more convenient treatment. As brake

leverage is an accommodating subject and
will permit us to take any point we choose

as a fulcrum point to find numerical values

for unknown quantities, we will locate

our fulcrum point at tlip lower end of the

lever. This arrangement gives us a coun-

terclockwise force of 1000 povmds at the

top of the lever with a lever arm of 28

inches, which opposes and exactly balances

a clockwise force of (F pounds and its

lever arm of 7 mches. Arithmetically

stated, this is:

JV X 7 = 1000 X 28 (14)

Transposing the number 7, which is a

multiplyer on the left-hand side, to the
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right-hand side, where it becomes a

divisor, we have

:

1000 X 28
11= y (15)

Multiplying 1000 by 28 and dividing the

product by 7, as indicated in the state-

ment, we have

:

W = 4000 (16)

Substituting 4000, the known value of

W, in statement (14), we get a new state-

ment, which reads

:

4000 X 7 — 1000 X 28 (17)

or, multiplied out,

28000 = 28000 (18)

As statement (18) is a balanced one,

proves that the counterclockwise moments

exactly equal the clockwise moments, and

that the lever "stands still and pulls," we

know positively that our figures are cor-

rect.

It will be remembered in the case of the

simple see-saw, in Figs, i, 3 and 4, that

the upward force at the point on which

the see-saw board rested, was equal to the

combined weight of the two youngsters

seated on the board. Suppose we were

told that the weight of A, one of the

youngsters in Fig. 3, was 75 pounds and

the upward force acting on the middle of

the board was 125 pounds, and asked to

compute C's weight. We would readily

see that C's weight must be the difiference

between 75 pounds and 125 pounds, or 50

pounds (neglecting the weight of the see-

saw board).

Similarly, the two end forces on a lever

must together equal the middle force. If

we have one end force and the middle

force given, we can find the force of the

opposite end by subtracting the known end

force from the middle force. In the pre-

ceding example of Fig. 23, the pull at the

top end of the lever is 1,000 pounds and

the pressure at the brake shoe is 4,000

pounds. Hence the pull on the bottom

rod is the difference between the two, or

.^,000 pounds. The problem of the live

lever solved would therefor& be illustrated

in Fig. 24.

force is 1,000 pounds, with a lever arm

now of 21 inches. The clockwise force is

IV, whose lever arm is 7 inches. Putting

the clockwise moments on one side of the

Fig. 25.

statement and the counterclockwise mo-

ments on the opposite side, we have

PF X 7 = 1000 X 21 (19)

Transposing the multiplier 7, making it

a divisor on the opposite side, we have

1000 X 21
, ,

;f= — (20;

Multiplying 1000 by 21 and dividing by

7 we have

I'F = 3000 (21)

S-ubstituting 3000, the now known value

of IV, in the statement (19), we have

3000 X 7 = 1000 X 21 (22)

or, multiplied out,

21000 = 21000 (23)

As our statement balances our figures

are therefore proved to be correct, and

the pull on the bottom rod is 3000 pounds.

The pressure at the brake shoe must then

be the sum of the top and bottom pulls, or

4,000 pounds. An illustration of the result

of this latter computation is shown in Fig.

26, which is the same in result as the first

1000 lbs.,

tem. We arc given three known quanti-

ties (the pull of 3000 pounds on the bot-

tom rod and the two lever arms of 6 and

18 inches) to find the two unknown quan-

tities (the brake shoe pressure and the pull

of the dead lever guide and the top end of

the lever).

For convenience we will assume the ful-

crum point to be at the top end of the

lever in the dead lever guide. The clock-

wise moments are IV X 18, and the coun-

terclockwise moments are 3000 X 24. Put-

ting these in a statement, we have:

W X 18 = 3000 X 24 (24)

Transposing the multiplyer 18 to the op-

posite side, where it becomes a divisor, we

Iiave:

3000 X 24

Fig. 24

Fulcrum Points.

Some unthinking person might object

to taking the lower end of the lever as a

fulcrum point, and claim that the brake

shoe is really the pivotal point around

which the lever tends to rotate. But, as

we said before, brake leverage is accom-

modating and doesn't care what point we
take for our fulcrum. To prove this we
will make the brake shoe our fulcrum, as

shown in Fig. 25. The counterclockwise

4000 lbs

3000 lbs.

Fig. 26

method, and as illustrated in Fig. 24. This

proves that it makes no difference which

point is selected as the fulcrum. The whole

and essential point is, that the clockwise

moments shall exactly equal the counter-

clockwise moments when the lever is un-

der stress and in equilibrium.

Example of the Deed (Brake Beam) Lever.

Fig. 27 shows the dead lever (No. 3 in

Fig. 21) detached from the rest of the sys-

;/ = -

(25)

Multiplying 3000 by 24 and then divid-

ing by 18, we find that

IV = 4000 (26)

To test the correctness of our figures,

we will place the 4000, the now known

value of PV, in the statement, which will

balance if our figures are correct. We
then have:

4000 X 18 = 3000 X 24 C27)

or, multiplying out, we have

:

72000 = 72000 (28)

which proves that our computation is cor-

rect.

A slight additional step will get the pull

on the top end of the lever in the guide.

By subtracting 3000 from 4000, which

gives 1000, we will have found the pull on

the top rod, the last unknown quantity.

The solution of the problem of this lever

is illustrated in Fig. 28.

Should any person prefer to call the

brake shoe the fulcrum point in figuring

the last lever, he may do so; but he will

obtain the same results as exhibited in

Fig. 28.

Example of the Cylinder Lever—No. 4.

Before taking up the cylinder lever No.

4 (Fig. 21) and proceeding with the other

half of the tender brake rigging, as shown

diagrammatically in Fig. 21, we will have

to refer back to the cylinder lever shown

in Fig. 22 and the arithmetical statement

(12), which shows that the counterclock-

wise force is 2500 pounds and the clock-

wise force is 1000 pounds. The force

exerted at the tie-rod or middle connec-

tion would therefore be the sum of the

two, or 3500 pounds. The full solution of

this lever (No. i) would therefore be ex-

hibited in Fig. 29.
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As indicated in Fig. 29, there is a pull

of 3500 pounds on the tie-rod connecting

cylinder levers i and 4 (Fig. 21), and con-

sequently 3500 pounds pull is exerted at

the middle holes of both levers. Knowing
one of the forces (3500 pounds) and the

two lever arms (8 and 20 inches) we can

proceed to cut lever No. 4 (Pig. 21) from

the rest of the brake rigging and figure

it. Accordingly we have lever No. 4 in

Fig. 30, where the fulcrum X is located

at the cylinder end. This arrangement

gives us a clockwise force of 3500 pounds

acting on a lever arm of 8 inches and a

counterclockwise force of IV pounds act-

ing on a lever arm of 28 inches. As the

lever, under stress, "stands still and pulls,"

we know that it is in equilibrium and that

the clockwise moments (t-F X 28 inches)

exactly equals and offsets the counter-

clockwise moments (3500 X 8 inches).

The arithmetical statement for this, there-

fore, would be

W X 28 = 3500 X 8 (29)

Transposing the multiplyer 28 to the

opposite side of the equality sign where it

becomes a divisor, we get all the known
quantities on one side and the unknown
quantity W on the opposite, thus

:

„, 3500 X 8

Solving this statement, we get:

IV — 1000 (31)

Substituting 1000, the now known nu-

merical value of IV, in statement (29),

we have

:

1000 X 28 = 3500 X 8 (32)

or, multiplying the numbers as indicated

in (32), we get:

28000 = 28000 (33)

a balanced statement which proves the

correctness of our method and figures.

The remaining unknown quantity—the

force exerted at the cylinder end of the

lever—is obtained by subtracting the outer

end force, 1000. from the middle force,

3500, which gives 2500; for the sum of the

end forces on the lever must equal the

middle force. The finished solution of the

cylinder lever No. 4 (Fig. 21) is therefore

shown in Fig. 31.

Then X, or the force at the fulcrum, will

be 4000, minus 1000. equals 3000.

The Brake Beam Levers 5 and 6 (Fig. 2i)<

The brake beam levers 5 and 6 (Fig.

21), cut out of the system and arranged

for solution, are shown in Figs. 32 and 33

;

but inasmuch as they are the same as the

brake beam levers 2 and 3, already solved,

we will leave them for the student to prac-

tice upon. As these levers 5 and 6 are the

same proportions as levers 2 and 3, and

have the same pull of 1000 pounds on the

W

Fig. 33

top end of the live lever, the pressures on

the brake shoes should be the same (4000

pounds) also. An exhibit of the finished

solution of live lever 5 and dead lever 6 is

shown in Figs. 34 and 35 respectively.

Fig. 35

The arithmetical statement for the dead

lever 6 is

:

I'V X 18 = 3000 X 24 (36)

or,

n-= 3000x24^^^
(37)

18

Then A', or the force at the fulcrum, will

be 4000, minus 3000, equals 1000.

As each of the four brake beam levers

delivers 4000 pounds pressure to the brake

shoes, the four levers will then deliver a

total pressure of 4 X 4000 pounds = 16000

pounds braking power. If we wish to

know at what percentage the tender is

braking, we divide the braking power by

the weight of the tender. For illustration

we will say the tender weighs 20000

pounds. Then the braking power (B. P.)

B_ p _ 16,000 _
gg^ ^^ g^ pgj. ^^^^

20,000

Therefore the tender whose leverage has

just been figured is braking at 80 per cent,

of its weight.

Fig. 36 is an exhibit of all the stresses

at their several points in the tender brake

rigging as ^ketched in Fig. 21.

CORRESPONDENCE.

Air Signal Puzzle.

Seeing the account of C. B. Conger's

air puzzle in vour last issue recalls to mind

? puzzle which happened to me some time

ago on the Lake Shore & Michigan South-

ern at Elkhart, Ind.

The engineer of passenger engine 528

complained of air signal blowing every

time the engine passed over switch-frog

or went around a curve. The engine was

inspected every trip for over a week. We
examined air hose and pipes carefully.

The hose between the engine and tender

was tied up to prevent opening, with no

The arithmetical statement of live lever

IF X 7 = 1000 X 28

W — = 4000

(34)

(35)

better results. Finally, going over the en-

gine again with a lighted torch, by reach-

ing under the cab, I accidentally caught

hold of the signal pipe for a balance,

whereupon the whistle sounded. Upon

further examination we found that the
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whistle would sound by springing the

pipe mentioned. Finally we found that the

bolt in the corner of the cab stand had

worn through the pipe and the spring of

the pipe made an air-tight joint. The
jar of the engine cau.sed the leak in the

pipe and caused the whistle to sound. We
put in a new piece of pipe, cut off the l)olt

and everything was O. K. I hope this

may benefit some of the readers of R.\ii.-

iv.vY .vND Locomotive Engineering.

Arthur L. Smith,

Grand Trunk Railway.

Port Huron, ^fuh.

in good shape. To make the pump lively,

the reversing valve bush and valve must
be replaced and new rings put in all

around.

You may think that this is little enough
work to put cm a pump, but I know of

some who thought too much. ".\. B.C."

Repairs of Air Pumps.
It has frequenty occurred to the writer

that the matter of overhauling and re-

pairing air pump has not been followed up
as well as it might be. We too often wail

until tlic pump breaks down or gets into

Among the many uses of the 8-inch

The large picture shows the diver's "maid'

small picture is the diver going down.

Worn Out Air Pumps.

I well remember the troubles experi-

enced in placing into good services worn-

out 8-inch air pumps that had been allowed

to run down during slack times of busi-

ness. When a rush commenced, the trou-

bles came thick and fast. There was little

air, lots of hot pumps, freezing up in cold

snaps, and breakdowns generally.

The only way to attack the problem was
to put a pump into good shape in the shop

and exchange it with that one on engine.

This was a big job. Every piston rod

was found to be short—a very serious con-

dition, as a pump would very quickly heat

with a short piston rod. Nearly every

pump had to have a new piston rod or a

piece welded on.

Every pump had to be boiled for days

to clear the air passages, air cylinders

bored that were much out, and giving new
piston and rings. Steain cylinders, if

round, were not trued up, though being

out 1-16 inch, they wasted a little steam

maybe, but the air cylinder repairs bills

did not look so big.

Air cylinder diameter should be near

the same end to end and the air valves be

pump is that of supplying divers with air.

dressing him with a monkey-wrench. The

such bad condition as to become a con-

stant threat of engine failure and train

delav.

Why not adopt some plan whereby a

pump may be thoroughly overhauled, put

in prime condition, and a plate or badge
be attached to the pump recording the date

and place of repairs, similar to the sten-

ciled date mark on brake cylinders? If

the engines stay pretty well on one divi-

sion, or in one locality, the name or mark
of the repairman might be added to the

plate. This would place the responsibility

and advertise the condition of the pump.
Why would it not be well to periodically

overhaul and inspect a pump, similar to

triple valve and brake cylinder practice?

Any necessary running repairs could of

course be made between times. I would
like to hear from other readers of Rail-

way AND Locomotive Engineering on this

subject. Amos Judd.

Boston, Mass.

QUESTIONS AND ANSWERS
On Air Brake Subjects.

(71) R. R. D.. Mattoon. III., a.ks:

Can you work compressed air expan-

sively as you do steam? A.—Yes.

(72) R. R.D., Mattoon, 111., asks:

If you had 160 pounds of compressed

air in the boiler, could you use it as you
do steam on a locomotive? A.—Yes. You
h.ive probably heard of towing a cold en-

gine in the rever.-e motion with the throttle

open, thereby making the pistons pump air

mto the boiler sufficient to move the en-

gine. The compressed air cars carry a

?torage of air and use it in cylinders the

tame ai a locomotive.

{73) W. A. L.. Salt Lake City, Utah,

writes

:

To settle an argument, will you please

answer? With an engine coupled to each

end of a train, going up hill, with the air

cut in at both ends, valves in release or

running position, it is claimed that the

head man can stop the train. If so, how-?

A.— If the pressure is let out of the train

L-nd into _'is leet ot water tt

Hell Gate.

a blast in some rock near
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pipe faster than it goei in. the brake will

set; if not, it will not set. In this case.

should the head man let air out at his

brake valve faster than the rear man put

it in with his valve, the brake would set.

(76) A. E. J., Jr.. Port Jervis, N. Y.,

writes:

After a heavy storm yesterday I tried

to hang up a hose in the dummy coupler

out of my way on the end of the car, so I

This man is not fishing; but is tender to

figure shows the

(74) T. P., Tekoa, Wash., writes

:

I would like to know the difference in

the D-5 and E, F and G-6 brake valves, as

most of them are new ones, and few of us

here are familiar with their differences,

though it may be little. A.—The D-5 was

the first form of brake valve with the feed

valve attachment. The E-6 and F-6 were

practically the same, with the exception of

a few minor structural changes. The G-6

is practically the same as the others, ex-

cept that it has the slide-valve feed valve

attachments, illustrated in a recent number
of R.MLW.w AND Locomotive Engineer-

ing.

(75) R. E. H., Washington, D. C.
writes

:

I pulled the whistle cord in the next to

last car on a seven-car train, but could get

no signal to the engineer. Then I went

on back to the last car and pulled that

cord and the engineer got the signal all

right. Now, why wouldn't the car ahead

give a signal, and why would the rear car

give a signal after the one ahead of it

wouldn't? A.—The relative positions of

the cars in the train cut no figure in the

case. The car discharge valve of the last

car was probably more open and free from

clogging matter, such as sand, cinders and

dirt, than the car ahead, thus giving a bet-

ter discharge of air. The valve on the

faulty car should be examined and cleaned.

till' diver and take-

diver coming up.

inals. The small

could work on a leaking angle-cock better.

The hose was very limber, and when I

bent it. the water oozed out of it and ran

in a little stream down it. The hose was

practically new. How could so much
water soak into it? A.—The hose was

doubtless very porous. If you had looked

closer you would probably have seen that

the outer coating of rubber was checked

and broken, allowing moisture to enter.

This is the kind of a hose that freezes so

stiff in winter time, and also forms

bubbles when placed under a soap-suds

test.

{jy) J. P. B., Bradford, Pa., writes:

Yesterday I ran across a triple valve

that would not release on a freight car.

The triple was clean, and the bearing on

the packing ring where it rubbed on the

bushing was bright and perfect. The ends

of the rings came close together and fitted

neatly. The ring fitted very loosely in the

groove of the piston. Someone had filed

the sides of the ring. Could this be the

cause for the triple sticking? A.—Yes.

There are two ways, however, that pres-

sure can leak past the piston : First, past

the outside circumference of the ring; and

second, past a poor fitting side of the ring

into the piston groove, under the ring, and

out past the other side of the ring. The

sides of the ring should make a fit in the

piston groove as well as the circumference

against the bushing. Of course, the ends

of the ring should also fit together nicely.

(78) J. B. H., Mobile, Ala., writes:

I am making some changes in the old-

style governor, by having vent ports

put in all of them, so as to make them'

as sensitive as the improved governor. We
have a great many old ones yet in service.

Please say if there is any objection to do-

ing this. A.—The later form of governor,

you know, has a packing ring in the piston,

making it pressure-tight in its cylinder;

?.nd the vent port, being a proper size,

makes a positive and sensitive governor.

Many of the older type of governors have

solid pistons, which, with the cylinder have

become badly worn, and allows the air

pressure to escape past. A vent port put

ii, this governor would make it less sensi-

The diver patching h'is suit.
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live. Reborc the old cylinder, groove the the auxiliary pressure in giving to the

piston and fit in a neat ring, then drill a brake cylinder, becomes a trifle lower than

1-32 inch vent port in the neck of the gov-

ernor and you will get what you are seek-

ing.

(79) R. R. D., Mattoon, 111., asks:

If you had 100 pounds of steam to the

the train-pipe pressure on the opposite side

of the triple piston. Then the greater

train-pipe pressure moves the triple piston

toward auxiliary pressure, until the gradu-

ating valve on the piston closes the port

A METALLIC AIR HOSE AND COUPLING.

square inch, how much air would it take

to equal this pressure of steam? A.—

A

pound pressure per square inch is the

same, whether it be air pressure, steam

or water. In other words, if we have a

piston of any given diameter, a given pres-

sure of steatii on one side would exactly

balance the same given pressure of air on

an equal number of square inches on the

opposite side. With the 8-inch pump,

where the 8-inch steam piston is larger

than the 7}4-inch air piston, a higher pres-

sure of air can be had than is the steam

pressure required to pump it. With the

9J^-inch pump, however, where both steam

and air pistons are the same size, the air

pressure pumped will be less than the

steam. If there were no gravity and fric-

tion of the moving parts to contend with,

there would be practically no difference.

(80) T. F., Tekoa, Wash., writes

:

What is the piston of the slide valve and

graduating valve after any given number

of pounds of train-pipe reduction, less full

application, and what pressure makes it

take that position and keep auxiliary res-

ervoir and brake cylinder from equalizing

in full? A.-—With a service reduction in

tiain-pipe pressure the triple piston is

"Sorehead" Editor Gets Even.

The Chicago Tribune writes thus of a

contemporary

:

"The poor old X., Y. and Z. Railroad,"

wrote the editor of "The Hickory Ridge

Missourian," "declines to exchange court-

esies with us this year, and we have taken

its ad. out of our columns. It's a moth-

eaten old concern, anyway, and we never

took a trip over it without kissing our

wife goodby twice and taking out an extra

accident insurance policy before we start-

ed. Last year we done $467 worth of ly-

ing for the X., Y. and Z., and all we got

in return was $29.40 worth of traveling.

We can stand it if the darned old road

can. When you feel as if you would like

to be seasick and don't care particularly

how you get the sensation, and have plen-

ty of money and no better way to get rid

of it. and would just as lief risk your life

as not, and haven't any other way of

spending your time, go and take a ride of

five or six miles on the X., Y. and Z., and

may the Lord have mercy on your soul
!"

lYCiiR HEATING Go;

— m
ONE OF THE SARATOGA EXHIBITS.

The Proceedings of the Eighth Annual

Convention of the Air-Brake Association

will be ready about August 15th, the delay

being caused by members not returning

their corrected remarks as promptly as

might be desired.

ANOTHER METALLIC AIR HOSE AND COUPLING.

forced by the then greater auxiliary pres-

sure to the service position, drawing the

slide valve with it. In service position

auxiliary pressure passes through the slide

\alve to the cylinder, until such time as

ir. the slide valve, cutting off the flow of

auxiliary air to the brake cylinder. Upon
each successive reduction this operation

takes place, until final full brake applica-

tion is had.

The Pere Marquette Railroad are to use

wireless telegraphy on all of their car fer-

ries—seven in number. This will enable

them to communicate with the shore from

any part of Lake Michigan and will be of

great value in bad weather. Suitable re-

ceiving stations will be established.

The Kincaid stoker is a good example of

tiring "little and often." It averages about

5 pounds of coal at each stroke, but can be

varied to suit.
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Heavy Engine for Ontario & Western.

The American Locomotive Company are

now building at their Scranton shops some

nice-looking mogul passenger engines for

the New York, Ontario & Western Rail-

road, 20 X 28-inch cylinders, 69-inch driv-

ers, carrying 200 pounds of steam.

There are a number of good features

about these engines. A strong brace back

of the cylinder saddle connected to the

frames is one of them. The water space

extends across the tender under the coal

;

this raises the coal deck 24 inches above

the engine frame. A false deck on the

engine meets this and is 19 inches below

the firebox door ; so the coal does not have

to be lifted so high when firing. Ordin-

arily this type of boiler
—"Mother Hub-

bard"—has the firebox door breast-high

;

these are about knee-high.

A speaking tube runs from the fireman's

deck up into the cab near the engineer, to

serve as a means of communicatinn.

The Seaboard has its own line from Jack-

sonville from the North. The Central of

Georgia and its connections entered Flor-

ida over the Atlantic, Valdosta & Western.

The Plant System had the bulk of the pas-

senger traffic. Mr. Flagler, who owns the

Florida East Coast Line, is a director in

three or four of the Plant companies. It

would be perfectly natural for him to sell

or lease his system, too. At all events, his

interests would be protected in a deal be-

tween the Southern and the Plant System.

He and Mr. Plant worked together har-

moniously. They consolidated their steam-

ship interests, they owned stock in the

same newspaper, and, as mentioned above,

Mr. Flagler is a director in some of the

Plant companies. The Plant System of rail

and steatnship lines is a valuable property.

Future Destiny of the Plant System.
One who knows writes

:

Don't be surprised to wake up some

morning and read that the Southern has

leased the Plant System. That is the

logical result of the consolidation move-

ment which is sweeping the country. The
Southern has been absorbing other proper-

ties ever since the company was organized.

It began with the old Richmond & Dan-

ville, and then added the East Tennessee

and the Memphis & Charleston. The
Central of Georgia was acquired by inter-

ests identified with the Southern, though

it was not merged, as the Georgia consti-

tution stood in the way. The Mobile &
Birmingham and a number of smaller

roads in Virginia, the Carolinas and

Georgia, including the South Carolina &
Georgia, were secured. A road into Louis-

ville was obtained and then a line from

Louisville to St. Louis. Last winter the

Mobile & Ohio was leased,. though it con-

tinues to be operated as a separate sys-

tem. Under the late H. B. Plant's will,

the stock which he owned cannot be sold

for a long time unless the will is broken

and a contest is pending in the courts now.

But it seems quite possible to lease the

Plant properties, and now they are being

consolidated, that will be easier than here-

tofore. The dispatches indicate that the

new corporation will be known as the

Savannah, Florida & Western, the names

of the most important of the Plant proper-

ties. The Savannah, Florida & Western

has outstanding 94,120 shares of common
stock and no preferred. This will make
the total issue of common stock amount to

124,791, or $12,479,000 par value. The
Plant lines would be a most valuable addi-

tion to the Southern. They handled the

Southern's trains from the North and

West into Florida, the Atlantic Coast

Line's trains from the North, the Loiiis-

ville & Nashville's from the West, and

they did some passenger business with the

Mobile & Ohio from the West last winter.

lar building materials have been aban-

doned as too heavy, cumbersome and in-

convenient. Ordinary canvas has also been

found impracticable. Ruberoid meets all

the requirements of the situation. It is

made of the strongest kind of felt, light in

weight and easily laid over wire frame-

work, comes in compact rolls of conven-

ient size for easy transportation.

Roofing as An Aid to Exploration.

Owing to inadequate equipment, the

arctic explorers heretofore, notably Greely

and De Long, have had to face many perils

and discomforts that do not now confront

Evelyn B. Baldwin, the leader of the

Baldwin-Ziegler expedition, who has just

sailed for Dundee, thence to proceed to

San Josephsland, whence the complete ex-

pedition starts for the arctic regions.

Everything that money can buy or experi-

ence suggest to ensure safety and comfort

to Leader Baldwin and his companions has

been procured, and they leave on their long

trip with a magnificent equipment, taking

with them supplies for over three years,

although the expedition is expected to re-

turn within twenty-seven months. The

cargo of their staunch ship, "America,"

which has been especially fitted up for the

voyage, includes a large quantity of ruber-

oid roofing, manufactured by the Standard

Paint Company, New York and Chicago,

and a large amount of galvanized wire net-

ting. This ruberoid is to be used as a

housing or enclosure for the ship when the

ice stops its further progress, and as a

covering for the huts or "shelters" erected

along the route for the forty men, the

hundreds of dogs and other animals and

the supplies. The galvanized iron wire

will be used as a framework or support

for the ruberoid, which will be laid over it.

The "America" is naturally taxed to her

utmost capacity to store the big equipment

of the Baldwin-Ziegler expedition, and it

is of great advantage to be relieved of the

piles of heavy lumber with which previous

expeditions have been loaded down, to the

exclusion of other and equally necessary

supplies. The small amount of space oc-

cupied by the big quantity of ruberoid

therefore proves to be extremely desirable,

not alone on arctic expeditions but where-

ever weight and space are of moment.

Space is valuable on these exploring cruis-

ers, and it was a matter of great import-

ance to carry along a building material

that takes little room and would be strong,

durable under arctic conditions, while at

the same time light in weight, compact in

shape and easy to handle. Wood and simi-

Fast Run on the Lake Shore.

On June 24th train No. 19 on the Lake

Shore & Michigan Southern Railway, with

nine heavy vestibuled cars, eight of them

sleepers and a buffet car, ran from the

start at Elkhart to the stop in Chicago,

loi miles, in 105 minutes. There were

ten slow-ups for railroad crossings in two

cities where they run through the streets.

There were ij-l miles at slow speed in

each city, and as this was about 2 o'clock

P. M., the ordinance was strictly observed.

Two full stops were made.

Engine No. 602 did this work, with a

20 X 28-inch cylinder, 79-inch wheel cen-

ter and 210 pounds of steam.

This is pretty fast work for so heavy a

train and the number of slow-ups and

stops. Slowing down and working up to

the fast speed again is what uses up the

time on a fast heavy train.

Provide Better Tank Filling Features.

The writer lately spent a day in the

Transportation Department of the Pan-

American Exposition, and several hours

were devoted to the neighborhood of the

Baldwin engine having the Vanderbilt

boiler and tender. This was done for the

purpose of hearing the honest, uninflu-

enced views of practical railway men

about these inventions. The people who
expressed their opinions were not aware of

"a chiel amang them takin' notes, and

faith he'll print 'em," so their criticisms

and commendations were, to parody Bret

Hart, frequent, not painful, but decidedly

free.

The only criticisms which we heard of

furnace and tender were that it would be

difficult to clean the fire and that the ten-

der was too high for the ordinary water

spout. In this last objection considerable

fun was made about trying to compel the

water from a stand pipe to run up hill.

This is a very just objection that stand;

against the engineering department of

many of our railways. The laws of com-

petition are constantly urging the operat-

ing officers of railways to keep accelerat-

ing the movement of their trains, and the

most common demand is for the mechani-

cal department to provide engines that

will make the time that a fast schedule

demands. Stoppages must be made for

taking water, and very often five minutes

are lost by the dribbling of a water pipe

that is not adapted to modern tenders and

to the prevailing expeditious spirit of train

moving. This is the fault of the engineer-
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ing department, a part of the railway sys-

tem that is the last to be reached by mod-

ern ideas of progress.

A sentiment badly needed in modern

railroading is for managers to demand

watering facilities that will waste as little

time as possible at stations. We think-

there are more potentialities of fuel-saving

in this improvement than in any we

know of.

Breaking of Cylinder Packing Rings.

HV S. J. DILLON'.

Tlie J'i-inch-wide packing ring fitted

with the Peacock break-joint blocks is

used exclusively on all the high-speed pas-

senger locomotives on one of the leading

railroads out from New York city, and

ihey have given entire satisfaction under

average conditions of lubrication. The
maximum amount of wear of the rings of

course takes place at the top, and if they

are permitted to remain in service too

long they become quite thin at this point,

and consequently break.

One type of the Peacock break-joint

block, as shown by Figs, i and 2, at A, is

permanently fitted into the piston, as

shown at B, Fig. 2, which prevents the

packing rings from having any movement
concentric with the bore of the cylinder,

and consequently the wear of the rings is

fixed, and the greatest wear must neces-

sarily take place at the top, as the bottom

of the cylinder is very much more effi-

ciently lubricated.

Fig. 3 shows the position of the ring

relatively to the block when the piston is

in the cylinder. All the sketches show the

break-joint block placed directly opposite

each other and at the bottom of the cyl-

inder. This, however, is not absolutely

correct, as the practice is to separate them

and place them slightly off from the bot-

tom of the cylinder. There are a number

of patterns of the Peacock break-joint

blocks, some of which are more desirable

than the one shown. The objection to

this type is, that the ends of the packing

ring are very much weakened by cutting

i: away, as shown at C, Fig. 3.

Packing rings which are not held in a

fixed position by any form of break-joint

blocks wear more uniformly, as they are

free to move about in the grooves of the

piston head, and I have seen a large num-
ber of cases in which the openings had

moved so near the top as to cause the en-

gine to blow.

The area of a packing ring in rubbing

contact with the cylinder = -a d u\ tc ^
3.1 146, d = diameter of cylinder, and zv =
width of ring in inches. Substituting fig-

ures, the area of a packing ring 18 inches

diameter. ^ inch and ^ inch wide, is

52.4 and 28.3 square inches respectively

;

and assuming similar working conditions

for both rings, the resistance to the move-
ment of the piston must be less with the

J^-inch ring than with the J^-'nch or

wider ring.

It has been found that under exactly

similar conditions of pressure, lubrication,

etc., the wear of the packing rings is not

proportional to the increase in the width

of the ring, therefore the life of the -K-

inch ring would be greater, as more metal

must be worn away before the point of en-

tire failure is reached.

The wider rings require more lubrica-

tion and introduce greater resistance to

the movement of the piston.

./,T.(.-v Citv. y. J.

American Locomotive Company.

This company have established a fine

suite of offices at 25 Broad street, New
York. All orders for locomotives will be

received by the company and the engines

mond, Va. ; Cooke Locomotive Works,

Paterson, N. J. ; Rhode Island Locomo-

tive Works, Providence, R. I. ; Dickson

Locomotive Works, Scranton, Pa. ; Man-
chester Locomotive Works, Manchester,

N. H.

"All correspondence and inquiries should

be addressed to the following officers

:

President, S. R. Callaway, New York;

vice-president, A. J. Pitkin, New York;

econd vice-president, R. J. Gross, Dun-

kirk; secretary, Leigh Best, New York;

treasurer, C. B. Denny, New York; comp-

troller, C. E. Patterson, New York ; me-

chanical engineer, J. E. Sague, New
York ;

general purchasing agent, H. C.

Hcqi-em'ourg. New York.

"Leigh Best, Secretary."

Hvlloin

BRE.\KING OF CYLINDER P.VCKING KINGS

will be assigned to the various shops which

will retain their individuality, and the en-

gines built will have the number plate,

just as has been done in the past. The
American Locomotive Company expect to

select the best forms and patents that they

njw control, but the working organiza-

tions of the various shops will not be dis-

turbed. The following circular was re-

cently issued by the coinpany

:

"The American Locomotive Company
have acquired, under purchase, the prop-

erty, patents, rights and contracts of the

following works : Schenectady Locomo-
tive Works, Schenectady, N. Y. ;. .^rooks

Locomotive Works, Dunkirk, N. Y.

;

Pittsburgh Locomotive Works. .Allegheny,

Pa. ; Richmond Locomotive Works, Rich-

Atchison to Burn Oil in Locomotives.

President E. P. Ripley, of the .\tchison.

Topeka & Santa Fe Railroad system, has

been inspecting the Beaumont oil fields in

Texas, and he says that he is satisfied of

the practical value of this oil for fuel in

locomotives. All of the engines on the

Atchison lines in Texas are to be equipped

at once for oil. In less than a year Mr.

Ripley expects to see oil used as fuel on

nearly all of the locomotives in the south-

western territory. The use of tliis same

quality of oil on railroads remote from the

fields is a doubtful question, as it would

not pay to go to any great expense for

freightage.
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European Railway Jottings.

BY CHARLES ROUS-MARTEN.

In the May number of Railway and

Locomotive Engineering there was pub-

lished a splendid illustration, with dimen-

sions, of the very fine ten-wheeled express

engine which is Mr. Wilson Wordsell's

latest contribution to British locomotive

practice and to the North Eastern Rail-

way's equipment for express service. I

may briefly repeat that the engine in ques-

tion has six coupled 6-foot 8-inch wheels

with leading bogie, cylinders 20x26, 1,769

square feet heating surface and 200 pounds

steam pressure and weighs 67 tons without

the tender, or 5 tons more than the North

Eastern engine No. 2006 shown at the

Vincennes Annex of the Paris Exposition

last year. The newer locomotive. No.

2111, is simply a much larger edition of

No. 2006, the Exhibition engine, and has 6-

foot 8-inch drivers instead of 6 foot i inch.

Referring in a previous letter to the

newer engine, I remarked that the in-

creased diameter of the driving wheels did

not appeal particularly to my approval as

I could not discern any adequate benefit

that accrued as compensation for the sac-

rifice of a definite portion of the total

tractive force. I have just returned to

London after a journey to the North and

a stay there undertaken expressly by in-

vitation for the purpose of testing the

performance of the new locomotive in ac-

tual practice. When I say this I mean

the actual practical work done, not the

mere contribution of pleasingdiagrams and

cheerful records of theoretical "horse-

power" exerted. For I cannot bring my-

self to admire the diagrammatic horse-

power which fails to reveal itself in pro-

portionate performance of absolute definite

duty. I feel that the increased horse-

power which does not do equally increased

work may be pretty, but is not practical.

I therefore prefer to judge the tree by its

solid fruit rather than by its showy blos-

soms.

Thus tested on the basis of definite util-

ity, the new engine, I say frankly and un-

hesitatingly, gives very admirable results.

I do not know that she does better in any

respect than do the ten engines of the

"2006" or Exhibition class. But then I

do not know that this had ever been anti-

cipated. Just as the superiority of that

class over the 201 1 set—which have four

coupled 6-foot 9-inch wheels instead of

six coupled 6-foot wheels—consists, not in

any smarter ordinary work, but in the

large margin or reserve power available

for emergencies, such as heavier load, slip-

pery rail, a side wind ; so, I take it, the

advantage of the larger six-coupled wheels

will be that lower piston-speed, involving

slower motion of reciprocating parts, may
mean less wear and tear and consequently

reduced cost in repairs. Observe ! I say

"may," for I am by no means clear on the

subject myself. I am well aware of the

theory, but I do not find that theory is

always reflected by results in locomotive

practice. Therefore I prefer to "wait and

see."

One thing at any rate seems clear. So

far the 6-foot wheels have been able to

do all that the 6-foot 8-inch can. The

larger diameter has not yet shown any ad-

vantage in respect of speed capacity. Test-

ing No. 21 1 1 with a load of 300 tons (Brit-

ish) between Newcastle and Edinburgh,

on one of the so-called "Racing Trains,"

—the first part of the "Flying Scotsman"

—I recorded a speed of 76.6 miles an hour

at three different points along the route,

in each case of course on falling gradients.

But with one of the "2006" lot, with 6-foot

wheels, on a similar load and down a

similar grade— i in 150 to I in 170, i. e.,

c66 to 0.58 per cent.—a rate of 80.7 miles

an hour was attained. I do not say that

No. 21 1 1 could not run equally fast. I

have no doubt that she could. All I say

is that there is as yet no sign that she can

run faster, in spite of her larger wheels

and that in this instance, under almost

identical conditions, the locomotive with

smaller wheels ran the faster of the two.

But the special advantage of these six-

coupled engines consists not in mere max-

imum speed capacity, in which they are

equalled if not surpassed by hundreds of

single-driver locomotives, but in their

power of taking heavy loads at a sus-

tained high average speed up and down
hill. Prior to their advent it was a com-

mon occurrence to see trains weighing 200

to 250 tons persistently double-headed.

Mr. Wordsell's new engines of the four-

coupled as well as the six-coupled class,

walk away quite readily with loads of

306 to 340 tons, scheduled at average start-

to-stop rates of over 50 miles an hour on

roads with numerous gradients of 0.5 to

0.7s per cent., and not only keep time but

gain it.

There have been huge outpourings of

abject balderdash—even more idiotic than

the usual style of the daily press when

it touches railway topics—with reference

to an alleged but non-existent "Race to

Scotland" during the first week of July.

But although there was no "race," or even

the semblance of one—the best times fall-

ing short by from an hour to 81 minutes

of those made on several occasions be-

tween London and Edinburgh in 1895

—

there was this much of solid fact in the

vast mass of rubbish that the new North

Eastern engines daily delivered the first

portion of the "Flying Scotsman" at Edin-

burgh from 6 to 13 minutes before sched-

ule time, after receiving it from the Great

Northern at York either on time or slight-

ly late, while these trains always weighed

300 tons or more, exclusive of engine and

tender. I was personally present at sev-

eral trials toward the end of June when it

was found to be entirely feasible to gain

IS to 20 minutes between York and Edin-

burgh with these loads without double-

heading and without running at any speed

which could be termed "excessive" even by

the most timid critics.

As I have mentioned the alleged "race,"

J may as well say that the whole fuss was

due to the Midland Railway suddenly ac-

celerating its Anglo-Scottish services

which had been for many years utterly

out of date, especially between London

and Edinburgh. This involved the arrival

at Edinburgh of the Midland-North Brit-

ish day express at 6.05 P. M., or just in

front of the East Coast "First Scotch."

Therefore to avoid delay to the latter it

\s as run in front of time, passing Berwick

without stop so as to clear Portobello

Junction, outside Edinburgh, in front of

the Midland train. And that has been

done daily with, I believe, only one excep-

tion. The fact that the West Coast ran

to Edinburgh one day last week in 7 hours

40 minutes has been cited as showing that

was a race. But the plain fact is that,

while undoubtedly the West Coast was
stirred up by the chaff of the public on

their behindedness into running one train

through well in front of time, after being

previously 17 or even 19 minutes late, this

was a mere spurt not intended to continue.

In fact imperative orders were given to

the Caledonian drivers next day to adhere

strictly to their booked time. In any case

the West Coast, even in this instance, did

not equal its record time of 1888 or ap-

proach that which it made for an equal

distance in 1895, while the East Coast

not only did not come, or attempt to come,

within 80 minutes of its best time in 1895.

but also never equaled by 17 minutes its

regular time by three trams now running
every night which have run daily for five

years, and which in 1896 were 15 minutes

and 20 minutes respectively quicker. So
you will see what utter bosh the whole
"race" fuss has really been.

Mr. H. A. Ivatt's newest eight-wheeled

four-coupled engines are doing extremely

well on the Great Northern Railway. On
several occasions I tested them with loads

of 320 to 340 tons and found them quite

able to keep time on a scheduled rate of

52 miles an hour without assistance. These
engines are not of the "990" or "Atlantic"

class, but are merely of the ordinary type

with leading bogie, only with far larger

boilers than their predecessors and 175

pounds steam pressure. They appear to

do quite as good work as the nominally

more powerful "990" lot, while of course

they are far less costly to build and per-

haps to maintain. Their cylinders, 17}^ x
26 inches, are small as compared with

those generally used in modern practice,

but Mr. Ivatt tells me that he finds the

cylinders adequate while they have a large

boiler behind them. The "990's," which

have still larger boilers and cylinders (19 x

24 inches), with the same size wheels

(78 inches), continue to do excellent ser-

vice. So do the famous single-wheelers

of the late Patrick Stirling when they are

loaded within their means. As a rule,

out of King's Cross, but double-headed

they still work some of the best expresses

when the load is at all heavy.
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Some more of Mr. D. Drummond's
four-cylinder, non-compound locomotives

are now at work on the London & South

Western. The pioneer of that type, No.

720, has always given me good results, but

I cannot discern any adequate reason why
the advantages of compounding are fore-

gone in an engine which has such draw-

backs as may be held to attach to the em-

ployment of four cylinders. No. 720 has

proved a very useful engine since her cyl-

inders have been gradually reduced from

16H to 14 inches, but in my judgment she

would be more useful still and also more
economical were ^he a compound. With
Mr. Drummond's standard "702." or

"Caledoniap" type, both with and without

the water-tube fireboxes, I have recently

noted much good work.

These water-tube fireboxes of his, by

the way, will, I am convinced, come more

and more into general use as their value

in steam generation becomes more fully

appreciated. That converted compound on

the North Eastern Railway, No. 1619,

which also has water tubes in the firebox,

somewhat differently applied, has recently

been again rebuilt, with means of e.xternal

access to the tubes, and I have had some

exceedingly satisfactory experiences with

her at high speeds on heavy loads.

Water troughs, or track tanks, with ten-

der scoops, appear to be steadily extend-

ing in Britain. The Great Northern has

joined the select number of lines that use

them, and now is supplementing its first

instalment at Werrington Junction, near

Peterborough, with a second set near

Carlton. 50 miles farther on ; while the

North Eastern, which put down one set

at Lucker, in Northumberland, is laying

down a second at Wiske Moor, about 32

miles from York, and the Great Western

has lately added another on its Northern

main line. At present there are six Brit-

ish lines which use the track tanks, viz.

:

the London & North Western, Lancashire

& Yorkshire, Grtat Western, Great East-

ern and Great Northern. They will short-

ly be used on the Northern Railway of

France.

Some interesting illustrations of British

brake methods are to be found in recent

Board of Trade reports on railway acci-

dents. In the Swanley accident, on the

South Eastern & Chatham line, the engine

was fitted with the Westinghouse brake,

which did not act efficiently, the conse-

quence being that the engine came into

collision. But on examination it was

found that "the cause was due to a screw

plug which filled the exhaust passage . . .

the plug was of a permanent make . . .

the other engines of the same type were

fitted with the same plug." Mr. Wain-
wright, the locomotive engineer, says that

the engine builders stated that "their lead-

ing hand, seeing a screwed orifice in the

valve, concluded that, as no orifice ap-

peared to be shown on the drawing re-

ceived from the Westinghouse Company,
the hole was intended to be filled up, and

that the plug had probably been over-

looked by the Westinghouse Company.
Further, that when they tested the brakes

with the engine in steam, the brake ap-

peared to act perfectly. Engine No. 6y8,

on receipt from the makers, was tested

first by an engine driver at Ashford, who
failed to discover the presence of the

screw plug. . . I was not made aware of

the di-covery until after the accident,

neither was my assistant, Mr. Barber.

The plugs should have been discovered

and removed before the engine was
brought into use. The screw plugs, after

discovery, were all removed."

Meanwhile an accident had been caused

by their presence. This is an instructive

instance of the way in which alleged "fail-

ures of the Westinghouse brake" come
about. I may mention that the Board of

Trade Inspector found it necessary to hold

"I did not feel the brake checking the

train." On the other hand, the guards de-

clared that they "felt the brake acting on

the train," and a signalman held that the

speed could not have been reduced so

much as it was unless the vacuum brake

had been acting. The Board of Trade In-

spector refused to believe the driver and
fireman, and pronounced the mishap to be

due to "e-xcessive speed on nearing Peter-

borough." This seems interestingly sug-

ge-tive !

The Ups and Downs of the Driving
Wheel.

The various ideas of inventors and
builders regarding driving wheel diam-

eters make rather an interesting study, as

shown by the graphic illustration.

Beginning with Trevithick's first engine

of 1803, who used drivers 4 feet 6 inches

issiiiiSlliS^lili iiisiiii
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ing to 9 feet 8 inches. A gradual fall to

7 feet 8 inches and then 5 feet 3 inches

seems to end the violent fluctuations, and

the increase in diameter for fast passenger

work has been comparatively steady these

last few years. Few seem inclined to go

above 7 feet, however, and it seems likely

to be high water mark for some time to

come.

Disposing of Air Pump Exliaust.

The practice followed by Mr. H. Schae-

fer. Central of New England, of turning

the exhaust steam from the air pump into

the cylinder saddle, has effected material

saving of steam, besides abating the nuis-

ance of the noise of the steam exhausting

from the air pump. This is the most prac-

ticable way of disposing of the exhaust

from the air pump that we have seen, and

is well worthy of imitation. We find offi-

cials of some roads very zealous in urging

enginemen to do all in their power to save

coal, and at the same time they have the

air pump exhaust pouring through the

smokestack and fanning the fire in a way

that wastes many tons of coal in the

course of a year.

On some roads they are turning the ex-

haust from the air pump into the tender

to heat the feed water, but that is a

troublesome arrangement. It happens oc-

casionally that an engineer lets the water

get too hot for the injector to lift, and

then there is the report of an engine fail-

ure. One engine failure offsets in expense

the saving effected by many days' use of a

feed water heater.

Meclianicai Drawing.

About 250,003 sUidenls of the Interna-

tional Correspondence Schools, of Scran-

ton, Pa., are now studying and answering

their lessons ; nearly 25 per cent, are either

at work with mechanical drawings or

have finished that part of the course.

All the courses in mechanical or elec-

trical engineering have drawing as a neces-

sary part of the course. Architectural

work also incUides drawing, which is on

the same lines as mechanical drawing ; be-

sides which there are thou.sands of stu-

dents who are taking the course of me-

chanical drawing only, and showing ex-

traordinary pr.-greS5 and accuracy.

Tlie Atlas Tube Expander.

This expander was designed with the

view of doing away with the continued

hammering on the taper pin which is usm-

ally necessary and to facilitate rolling

down the imperfect interior surfaces of

the tubes. Instead of revolving the taper

pin the whole roller case is turned by a

ratchet and the taper pin itself is fed by

the hand feed nut shown at 4 in the cut.

The thin nut 7 is set to act as a depth

gage so as to roll the tubes uniformly.

The rollers, shown at Fig. i, are given

the proper taper to bring the surface of

the roll parallel with the interior surface

of the tube, thus insuring a good joint

throughout the entire thickness of the head

and expanding the tube equally tight at

both sides of the sheet.

This expander handles five sizes of flues

as indicated by the five sets of grooves

on the upper portion of the taper pin and

the changing from one to the other is done

in less than a minute. All that is neces-

sary is to unscrew hand nut 8. remove col-

lar ID, which is split, replace it in desired

groove and screw on nut. The same rolls

answer for all sizes.

This appears to be an excellent tube ex-

pander, and further information can be

fbtained from the makers, the Watson-

Stillman Company, 204 East Forty-third

street. New York.

and the American Car and Foundry Com-
pany will build 750.

The large freight car keeps working its

way in among its smaller brothers; while

many operative officers cannot see any ad-

vantage of having cars of such great ca-

pacity for general interchange service, yet

they are more economical for certain spe-

cial lines of work. All trains are now
measured by the tonnage system instead

of by the number of cars in the train, and

it is well known that more tons of load

can be handled by the same engine if in a

tew cars than if in many cars.

The train does not take up so much
room on the track or in the sidings ; this

makes it clear switches and fonling points

sooner, as well as makes it easier to handle

through sags and over hog backs.

Just how such cars will give satisfaction

when mixed up in a train of light ones is

yet to be proved ; the engineer that has

handled a train having dead engines in it

h.as a very decided idea that it makes a

difference in the operation of a train.

The hundred thousand pound car, load

and all. will weigh when loaded about as

much as the heavy locomotives now in

service and stand on as short a piece of

track—that is, their wheel base will be as

short—so that long-span bridges that will

not carry double headers will not carry a

train of the big cars.

.\TL.\S TUDE EXPANDER.

This is a good commentary on the cor-

respondence method of instruction, show-

ing its value. If students can be success-

ful with a study which at one time took

considerable showing on the part of a

teacher at their side, and is now taught

with text books at home and the teacher

at the central office to direct and correct

the pupils' work, with the same methods

the ordinary branches should come

easy.

Daniels Did It.

Judge offered to pay to the United

States Government a quarter of a million

dollars for the privilege of advertising on

the back of postage stamps, and the gov-

ernment declined the proposition with

thanks. Now we see that Mr. George H.

Daniels, general passenger agent of the

New York Central & Hudson River Rail-

road, has got his picture advertisement of

ihe famous Empire State express train on

the face of the new Pan-American two-

cent stamp, printed in two colors, and of

which more than 300,000,000 will be issued

by Uncle Sam. What Judge would like to

know is, how did Daniels do it? Although

not what you might call a poor man, he

could scarcely have afforded to pay the

money value of this dazzling concession;

nor is he known to have any special politi-

cal pull. It mu-t have been his almost

superhuman eloquence.—Editorial from

Judge.

Big Box Cars.

The Pennsylvania Railroad Company
have contracted for 2,000 box cars of 100,-

000 pounds capacity. The Pressed Steel

Car Company will build 1,250 of these cars

R. G. Ward, manager of construction

of th:- Cuba Company at Ciego de Arila,

writes us: "Will you kindly insert a para-

graph asking manufacturers and dealers

in all kinds of railway supplies, apparatus,

fittings, machinery and appliances likely to

be used in railway construction or by a

railway under construction and in opera-

tion, to send us their catalogues and de-

scriptive matter. Rcque t them to attach

sufficient postage or prepay express

charges, as otherwi-e these catalogues will

not reach their destination."
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Personal Department.
Mr. Edward Elden has been appointed

master mechanic of the Staten Island Rail-

road.

Mr. E. B. Russell has been appointed

general superintendent of the Great Nor-

thern of Canada at Quebec.

Mr. W. D. Robb has been appointed act-

ing superintendent of motive power of the

Grand Trunk at Montreal, Que.

Mr. E. L. Burke has been appointed gen-

eral manager of the Velasco & Brazos Ter-

minal, with office at Velasco, Tex.

Mr. E. H. Fitzhugh has been appointed

assistant to the president of the Southern

Pacific, with office at San Francisco, Cal.

Mr. J. B. Elliott, master mechanic of

the Canadian Pacific at Carleton Junction,

Ont., has been transferred to Montreal,

Que.

Mr. J. J. Flynn has been appointed train-

master of the Fulton district of Tennessee

division, Illinois Central, with office at

Fulton, Ky.

Mr. J. H. Stubbs, general foreman of

the Union Pacific at Armstrong, Kan., has

been appointed master mechanic at North

Platte, Neb.

Mr. Chas. T. Williams has been appoint-

ed general superintendent of the George-

town & Western, with headquarters at

Georgetown, S. C.

Mr. F. A. C. Ferguson has been ap-

pointed master of trains of the Vicksburg

division of the Yazoo & Mississippi Valley

at Greenville, Miss.

Mr. D. F. Kuhns has resigned the posi-

tion of foreman of the roundhouses at

Toledo of the Lake Shore & Michigan

Southern Railway.

Mr. E. P. Russell has been appointed

trainmaster of the Cairo district of Ten-

nessee division, Illinois Central, with of-

fice at Fulton, Ky.

Mr. Henry E. Gilpin has been appointed

assistant general manager of the Chicago

& Erie and Ohio division of the Erie, with

office at Cleveland, Ohio.

Mr. Stephen Payne has been appointed

assistant superintendent of the Pocahontas

division of the Norfolk & Western, with

office at Bluefield, W. Va.

Mr. J. J. Whittaker has been appointed

master mechanic of the Jacksonville &
Southwestern at Jacksonville, Fla., vice

Mr. G. W. Eaves, resigned.

Mr. Joseph H. Osgood has been appoint-

ed chief engineer of the Central Railroad

of New Jersey, to succeed Mr. J. H.

Thompson, assigned to other duties.

Mr. H. H. White has been appointed

acting superintendent of the Louisiana div-

ision of the Southern Pacific at Houston,

Te.x., succeeding W. B. Mulvey, deceased.

Mr. F. S. Wilcoxson has been appointed

road foreman of engines on the Toledo,

St. Louis & Western at Frankfort, Ind.,

succeeding Mr. W. O. Thompson, re-

signed.

Mr. E. Dailey has been appointed train-

ma-ter of the Amboy district, Freeport

division, of the Illinois Central at Free-

port, 111., vice Mr. H. A. Gauzewitz, re-

signed.

Mr. Edward Sanborn has been promoted

to night foreman at the Elkhart round-

house of the Lake Shore & Michigan

Southern Railway, vice Joseph Chidley,

promoted.

Mr. Joseph Chidley, who has been night

foreman in the roundhouse at Elkhart,

Ind., has been appointed foreman at Tole-

do for the Lake Shore & Michigan South-

ern Railway.

Mr. James Lord, master mechanic of the

Northern Pacific at Winnipeg, has re-

signed and accepted position as round-

house foreman at Oelwein, la., on the Chi-

cago Great Western.

Mr. H. M. Breneman, chief boiler in-

spector, has been promoted to the position

of master mechanic on the Baltimore &
Ohio at Newark, O., succeeding Mr. W.
S. Haines, promoted.

Mr. J. G. Hartigan has been appointed

superintendent of the Northern Texas
lines of the Gulf, Colorado & Santa Fe,

with office at Cleburne, Texas, vice Mr.

W. E. Green, resigned.

Mr. W. S. Haines, master mechanic of

the Baltimore & Ohio at Newark, O., has

been appointed assistant mechanical super-

intendent, vice F. W. Deibert, deceased;

headquarters at Newark, Ohio.

Mr. W. G. Choate, formerly superin-

tendent of the Rio Grande Junction Rail-

way, has been appointed general superin-

tendent and traffic manager of the El

Paso & Southwestern at Bisbee, Ariz.

Mr. W. E. Green, superintendent of the

Northern division of the Gulf, Colorado

& Santa Fe at Cleburne, Tex., has been

appointed general manager of the Shreve-

port & Red River Valley at Shreveport, La.

Mr. J. M. Herbert has been appointed

manager of the Pacific systems of the

Southern Pacific, succeeding Mr. J. A.

Fillmore, resigned. He was formerly gen-

eral superintendent of the Missouri Paci-

fic.

Mr. Wm. F. Ray, trainmaster of the

Connecticut & Passumpsic division of the

Boston & Maine, has been promoted to

assistant superintendent, with office at

Springfield, Mass., vice Mr. H. F. Samp-
son, resigned.

Mr. Nicholas Long, traveling engineer

of the Nashville, Chattanooga & St. Louis,

has been promoted to the position of mas-

ter mechanic of the Nashville, Chattanoo-

ga & St. Louis, succeeding Mr. John
Thompson, resigned.

Mr. G. T. Taylor, assistant superintend-

ent of the Cape Cod division of the New
York, New Haven & Hartford, has been

transferred to the Plymouth division,

headquarters at Boston, Mass., in place of

Mr. J. H. French, resigned.

Mr. Frank W. Morse has been appoint-

ed third vice-president of the Grand Trunk
Railway System. The transportation, mo-
tive power and car departments will re-

port direct to him, and he will also act

as assistant general manager from time to

time.

Mr. P. M. Kilroy, formerly for many
years in charge of the air-brake depart-

ment of the St. Louis Southwestern, has

been appointed general foreman of the car

department of the St. Louis Southwest-

ern at Pine Blufl, Ark., vice Mr. T. H.
Osborne, resigned.

Mr. F. A. McArthur, superintendent of

air brakes, has been appointed superinten-

dent of motive power and machinery of

the Kansas City, Ft. Scott & Memphis sys-

tem, vice Mr. W. A. Nettleton, resigned.

The office of superintendent of air brakes

has been abolished.

Mr. E. B. Cook has been appointed

trainmaster of the Chicago division of the

Lake Shore & Michigan Southern, vice

Mr. J. D. Brennan, resigned. Mr. Cook
was formerly chief clerk to Mr. P. S.

Blodgett when the latter was general

superintendent of the Lake Shore.

Mr. W. Kennedy has been appointed

master mechanic of the Middle and South-

ern divisions of the Grand Trunk Railway

system, having jurisdiction over all mat-

ters pertaining to the motive-power de-

partment on these divisions, exclusive of

the Stratford shops ; office. Union Station

Building, Toronto, Ont.

Mr. Frank F. Coggin has been appointed

road foreman of engines on the Maine

Central. Mr. Coggin will have full charge

of all engines in service, engineers and

firemen, engine houses and engine-house

men. He will arrange engines and crews

for all trains. Division foremen, engine-

house foremen, engineers and firemen and

traveling engineers will report direct to

him.

The following changes have been made
on the Erie Railroad: Mr. Charles R.

Fitch, general manager of the Erie div-

ision, is also appointed general manager

of the Ohio division and the Chicago &
Erie Railroad ; office at New York. Mr.

John C. Moorhead is appointed assistant

general manager, with office at Cleveland,

Ohio. Mr. Albert E. Mitchell is appoint-
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ed mechanical superintendent, with ofRce

at New York.

Mr. C. C. Farmer, formerly general air-

brake inspector and instructor of the Cen-
tral Railroad of New Jersey, has resigned

to accept a position as traveling inspector

with the Westinghouse Air Brake Com-
pany, succeeding Mr. Robert H. Blackall,

who has been promoted to foreman of the

finishing department in the Wilmerding
works. Mr. Thomas L. Burton, formerly

of the Plant system at Savannah, Ga., suc-

ceeds Mr. Farmer.

The prospects of railroad mechanical

men for advancement in railway service

above what was the stereotyped position

of master mechanic seems to be improved.

Last month we were gratified to mention

the promotion of Mr. F. A. Delano from
position of superintendent of motive pow-
er to be general manager of the Chicago,

Burlington & Quincy, and now we are

equally pleased to tell our readers that Mr.

Frank W. Morse has been elected a vice-

president of the Grand Trunk, with the

duties of assistant general manager.

The Tennessee division of the Illinois

Central Railroad will extend from Bal-

lard Junction to the north switch

at Water Valley, Miss. ; also from the

south switch at Paducah, Ky., to the north

switch of the north yard at Memphis,

Tenn., including the Troy and Dryersburg

branches, and will be in charge of Mr. W.
S. King as superintendent, with headquar-

ters at Fulton, Ky. The Mississippi divi-

sion will extend from the north switch at

Water Valley, Miss., to the north switch

at Canton, Miss., and from the south

switch of the south yard at Memphis,

Tenn., to Grenada, Miss., also including

the Aberdeen and Winfield districts, to be

in charge of Mr. A. Philbrick as superin-

tendent, with headquarters at Water Val-

ley, Miss.

The Memphis Division of the Yazoo &
Mississippi Valley Railroad Company will

consist of that portion of the line between

the south yard at Memphis, Tenn., and

the north switch at Cleveland, Miss. ; be-

tween Clarksdale, Miss., and the north

switch at Gwin, Miss.; between the junc-

tion switch at Gwin, Miss., and Durant,

Miss. ; between Greenwood, Miss., and
Grenada, Miss. ; of the present Helena and

Sunflower districts; it will be in charge of

Mr. A. A. Sharp as superintendent, with

headquarters at Memphis, Tenn., who will

also have charge of the Memphis ter-

minals. The Vicksburg Division will con-

sist of that portion of the line between

the north switch at Cleveland. Miss., and
the north switch at Vicksburg, Miss., to-

gether with the present Riverside, Leland

and Kimball Lake districts, and the Glen

Allen branch ; it will be in charge of Mr.

J. B. Kemp as superintendent, with head-

quarters at Greenville, Miss. That por-

tion of the Yazoo District between Jack-

son, Miss., and the north switch at Gwin
Yard, Miss., will continue to be operated

as part of the Louisiana Division, Illinois

Central Railroad, and will be in charge of

Mr. O. M. Dunn as superintendent, with

headquarters at New Orleans, La.

Mr. J. H. McConnell has been appointed

general superintendent of the Pittsburgh

Locomotive Works. We congratulate the

American Locomotive Company on their

choice of a successor to Mr Wightman,
for it v/ould be very difficult to

find a railroad man with the shop

management ability possessed by Mr.

McConnell. At the time he left the

Union Pacific we wrote about him: "Near-

ly all railroad men will be surprised to

learn that Mr. Jos. H. McConnell, super-

intendent of motive power and machinery

of the Union Pacific, has resigned. Mr.
McConnell has been regarded as one of the

very ablest superintendents of motive

power in the country, and he has been

prominent in the councils of the Master

Car Builders' and Master Mechanics' As-

"Don't suppose there's much use look-

ing out ahead in there, ; can't see any-

thing if I want to, eh? Guess I'll look

out behind at your road."

"Look ahead if you want," laughed

Jackson. "I'm going to," and the G. M.
followed suit. He had looked only three

seconds, when he turned with "Say, Jack-

son, what in blazes have you done to your
rod packing—they don't leak a drop."

"Didn't know as that was necessary,

sir. If you want 'em to leak"-

"Want nothing—you know I don't; but

what I do want, and want quickly, is to

know how to stop it. Why, those new
engines leak more steam round the rods

than they do out the stack. Only last

week Doutridge had to run an old engine

up the hill, coupled ahead of the big one,

so the engineer of the front engine could

see the track and signals. New ones

leaked so he couldn't see a thing. Now,
tell me, without any more pumping, how

TURNING AND GRINDING PISTON RODS.

sociations. We do not know of anyone
who combined great executive ability with

that of the wonderful grasp of details pos-

sessed by Mr. McConnell. Since he be-

came superintendent of motive power of

the Union Pacific, ten years ago, he has

been offered quite a number of excellent

positions, but preferred to remain with

the road which he had been connected with

in various positions for about twenty years.

We do not believe that Mr. McConnell
will have to wait long before obtaining a

position worthy of his ability."

Packing the Piston and Valve Rods.

BY R. E. MARKS.

My friend Jackson, at Cross Creek (the

new man I told you about not so very long

ago) has been working up an object les-

son that reminds me of Jim Skeevers. As
in the case of many other roads, they've

been having a monkey and parrot time

with rod packing—both piston rods and

valve rods—and he determined to stop it.

The general manager went over that

branch the other day, and Jackson put

engine 71 on his car, so he could see the

result.

you did it. Some new packing of your

own ?"

"No, sir; just plain United States pack-

ing made as it should be. When you

issued orders that we must make our own
rings I went up to Philadelphia and

learned how to make 'em. They're glad

to show people how to do it; no secrets

about mi.xture or anything else—but they

want them made right. I used to have

the idea that they didn't need turning or

anything but casting, but I changed my
mind. Candidly, I don't believe it pays

to make them ourselves, as they have

every facility; but if we do, I'd fit up for

it and make 'em all at one point for the

whole road. But the packing isn't half the

question.

"After I got that down fine, I wondered

why the engines still leaked, but they did.

Then I began to look after rods, and I

didn't miss a chance of calipering a pis-

ton or valve rod on any engine of this

division. And there wasn't a blessed one

that was either round or parallel ; some

were seven sided, scored and as full of

humps and hollows as a Vanderbilt fire-

box. Can't expect metallic packing to
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More Quotations

ON

Air-Brake

Lubrication

:

" I had an air pump that was

squealing all the time and the

graphite has knocked it out,

and I shall never use anything

else from now on."

" I think it is the best thing

for an air pump which has to

be worked hard. It prevents

the pump from getting hot."

" I have used it for rotary

valve on air brake, and it works

very fine for that purpose. I

would not be without it."

These gentlemen, practical,

experienced locomotive engi-

neers, are speaking of Dixon's

No. 635, finely pulverized flake

graphite. They know w-here-

of they speak. They know
that oil is good but that it has

weaknesses that only Dixon's

graphite can overcome.

The}' know that oil will gum
and they know that Dixon's

graphite never gums.

They know that oil is affec-

ted by heat and cold, while

Dixon's flake graphite never is.

Can we send you a sample

that j-ou may know all this for

3'ourself ?

l-ceep such rods tight or to last long either.

Xew engines were just as bad as old, so

I began experimenting.

"I've always been a believer in grind-

ing, so I rigged up a little tool-post grind-

er and put on a lathe I could spare. That

helped some, but it cost more to finish a

rod, and it wasn't much better. Then I

was stumped for a while.

"When my June Railway and Locomo-

tive Engineering came I spotted that

Norton grinder right away—just as I did

tliat Kincaid stoker in May—and I didn't

lose any time writing them about a set

of piston and valve rods I was saving for

this engine. No. 71. They sent me this

photograph to show me how to turn them

to best advantage and I ripped off the

heaviest cut any lathe in the shop would

stand. It didn't leave the rod as good as

this shows, but I only took one cut and

left about a thirty-second for them to

grind.

"Well, they sent them back and they're

in this engine. They are the prettiest set

of rods I ever saw, and the grinding time

was 40 minutes for the two piston rods,

with a two-fifty man—less than you could

finish for in the lathe or in any way I

know of. What's more, it's a good job,

and packing rings will wear longer and

not leak either."

"It's certainly a good job—wish all our

engines were fixed—but what do you pro-

pose doing? How can we get this thing

straight for the whole road?"

"Two ways, Mr. Meeker ; one, and the

best, I believe, is to buy a Norton grinder,

put it in at Blimton—that's your main

shop—and grind all the rods for the road."

"What'll it cost?"

"About $3,000. I believe."

"Whew—lot of money for one machine.

Mr. Jackson."

"Yes, sir; but it's lots of machine.

There is another way, though—send all

our work to Norton after rough turning.

They'll finish them cheaper than we can,

and they'll be round, too. You see what

that means by this engine as compared

with the rest. After all, the packing ques-

tion isn't a question of packing at all, but

of rods that are to be packed."

"Guess your right, , and I'll think

over that proposition ; and, say. , I'm

going to have a party of the officials over

here next week, and we want this same

engine—dyehear ?"

This is one of the cases where both

cause and effect are not always plain at

a glance, and many of us are blaming

packing when in reality it is wholly the

rod which is at fault. How many similar

cases can you recall ?

Joseph Dixon Crucible Co.,

Jersey City, N. J.

A Small Lighting Set.

The accompanying engraving shows a

very small generating set. designed prim-

arily for lighting purposes, and built by

the B. F. Sturtevant Company, of Boston,

^lass. The engine has a cylinder 3 inches

in diameter and a stroke of 2'/< inches.

It is self-contained, as is clearly indicated,

and the speed is regulated by shaft gov-

ernor. It has a piston valve, adjustable

bearings, with direct-oiling devices. A
speed of 300 revolutions per minute is

attainable, and may be constantly main-

tained with accurate regulation.

The generator is of the 2^i-kilowatt

size, designed to develop its rated output

without sparking and with a minimum
temperature rise. The entire weight is

a little over 600 pounds, the engine con-

stituting a little over 40 per cent, of this

weight.

The field frame is attached directly to

the engine frame and placed at floor level

so as to be as stable as possible. This

arrangement was facilitated by the adop-

tion of the consequent pole type, giving

a four-pole field with only two field coils.

As these coils are placed on the horizontal

pole pieces, the height of the shaft center

A SMALL lighting SET.

is reduced to a minimum. The total floor

area occupied by this set is only 21 inches

by 35 inches, and the total height is 30
inches. This type of lighting set is built

in sizes for 25, 37 and 50-16 candle-power
lights.

Oil is the Coming Fuel.

Dr. C. B. Forward,, of Cleveland, pre-

dicts that Texas oil will, on account of its

cheapness and superiority, within five

years displace coal as a fuel in all the At-
lantic seaboard cities, also on ship lines

and railways. He observes that the Cali-

fornia roads, especially the Southern Pa-

cific and Santa Fe, have solved the prob-

lem of using it. Possibly 100 trains daily,

he estimates, are being operated in the

West with oil. The apparatus necessary

is cheap and simple. The cost is shown to

be less than coal and inconvenience to

travel reduced to a minimum. On the

question of supply Dr. Forward said:

"It is merely a matter of time needed
for a demonstration that the supply of

fuel oil in Texas is inexhaustible, and
then fuel users from the Gulf to Labrador
will begin to recognize its utility. It can

be sold as cheaply as the producers care
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to make the price. It will be delivered in

New York at a small first cost.

"By January l there will be millions of

barrels of oil ready for shipment. The two

gushing wells have been closed until tank-

age accommodations can be built. The

quantity of oil available can be better un-

derstood, perhaps, when it is stated that

the two wells already running oil have a

flow equal to the entire oil production of

Pennsylvania, Ohio and Indiana com-

bined.

"This petroleum is a heavy fuel oil, and

the ordinary processes of refining it have

not been successful. It remains to be seen

whether the ingenuity of our oil experts

will meet the exigency and turn this new

production to more valuable uses than for

mere fuel. For fuel alone it is sure to be

an important factor in the commercial and

domestic life of our Atlantic seaboard and

the country generally."

—

Pittsburgh Post.

six cents in stamps the general passenger

and ticket agent of the Boston & Maine

system, Boston, will send you a trio of

booklets, known as "Among the Moun-

tains," "Lakes and Streams" and "All

Along Shore," and with them you will get

a tour book which is over-flowing with in-

formation of benefit to travelers in Maine.

New Hampshire and Vermont. This com-

pany issues a variety of illustrated de-

scriptive books, which are listed in a read-

able index, and if you want to know about

them, drop a postal to the above address.

A Scale Preventer that Prevents.

BY J. A. BAKER, TRAVELING ENGINEER OHIO

CENTRAL LINES.

In June issue of your paper I saw men-

tion made of Sliger's Compound for boil-

ers, and wish to say that we are using

the same in our boilers for the past four

months with good results. Our switch

engines at Columbus formerly had their

flues renewed every six months, when

there would be deposits on fiues and stay-

bolts from 5^ to 5^ inch thick. Our boil-

ers are free from scale now, no leaky flues,

and engines are steaming free. I am
using the same in two of our fast passen-

ger engines at present. At the end of each

trip the boiler is blown off, to prevent the

deposits of scale loosened from packing

in leg of boiler. Our switchers run a

week, when they are washed out, no blow-

ofl being used on them at first. The com-

pound is absolutely harmless to boilers.

Columbus, Ohio.

In a report recently presented to the

American Railway Master Mechanics' As-

sociation the following statement was

made regarding the heating and ventilat-

ing of roundhouses: "The most modern

method of heating at present seems to be

by hot air and forced blast. The air can

be taken from the roundhouse and warmed
over and over again, thus reducing the

cost of heating the air. While this air is

generally carried in overhead ducts, your

committee considers it should be investi-

gated and determined in each case whether

an underground duct would not be suit-

able. It is also suggested that air be taken

from the boiler room, thus serving the

double purpose of cooling this room and

using the heat imparted to warm the

roundhouse." The roundhouse referred

to uses the Sturtevant system of heating.

The Western Maryland Railroad, which

is owned chiefly by the city of Baltimore,

has closed a somewhat peculiar contract

with the Baldwin Locomotive Works. Ten

locomotives for freight service, each of the

value of $14,000, have been contracted for,

and the Western Maryland Company binds

itself to pay $3,823.75 as a monthly rental.

These monthly payments must be kept up

for three years, up to May 10, 1904, after

which date the railroad company is to

have the privilege of buying the locomo-

tives for $1 each.

An Improved Joint.

This is the improved form of Hughson

joint on which a patent has just been

issued. The center packing ring X is of

HUGHSON S NEW JOINT.

phosphor bronze, while the others are

Jenkins packing. This takes care of the

expansion and contraction.

Two of the Shay locomotives have re-

cently been built by the Lima Locomotive

& Machine Company for the Guayaquil &
Quito Railroad of Ecuador. That railroad

has been built almost entirely of material

made in American works, and the loco-

motives and cars are of American manu-

facture. Baldwin people have sent four

very powerful locomotives to the road,

and they expect to send more in the near

future.

Sipe's Japan Oils

MANUFACTURED BY

JAMES B. SIPE & CO.,

400 Federal Street,

Allegheny, Pa.

THE McCORD BOX
KEEPS OUT THE DUST.

Northern New England is really divided

into three principal resort regions, viz.

:

mountains, seashore and lakes; and for

Mr. Frederick Brotherhood has been

appointed manager of the foreign sales

department of the Railroad Supply Com-
pany, with headquarters at their New
York store, 106 Liberty street.

SEE HOW THE LID FITS.
McCord & Company,

CHICAGO. NEW YORK.

The Twentieth

Century

Master Mechanic
Won't use solid mandrels.

Cost too much, take up too

much room and don't give

satisfaction

Nicholson

Expanding Mandrels

Take everything from I to 7
inch holes. Take up little

room—always ready and

you can buy four sets for

the cost of one of the solid

kind

Are You Using Them ?

Catalogue tells you
more about them.

W. H. Nicholson & Co.,

Wiikesbarre, Pa.



August. 1901. RAILWAY AND LOCOMOTIVE ENGINEERING 373

^WWWIITTTTI—T—r

T rTTT-TT

I

PATENTS.
I

Patents.
GEO. P. WHITTLESEY,

IMI* TRUST BUILDING, WASHINfiTOR, I.C

Term* Reasonable. Pamphlet Sent.

PATENT
vour no\el idea or design. I*

Is Ihe only way to control it

•ind make it pay. Send postal

to Stehbins & Wright, IVIe-

chanlcal Expe.ts and Attorneys, Station G, Box 333,
Washington, D. C, for fu'l iafo-mation. They secure
good patents and protect the whole Invention.

JOHN W. HILL,

PATENTS
AND PATENT CAUSES,

H63 Monadnock Block, Chicago, III,

CHEAPER IN
THE END.

It's the month by month
economy that counts—not
the saving of a few cents

or dollars in the original

outlay.

CARBORUNDUM costs

more—yet is the cheapest

abrasive.

Here's proof of it:

Peacock's Iron Works.
Selma. Ala., July 2, 1901.

Your wheels cut faster, run easier,

last longer and are easier kept in con-
dition than any emery wheel that was
ever made—and we have tried them
all. Carborundum is a little more ex-
pensive in the first place, but is so
much cheaper in the end that I do
not see how anyone can use any other
abrasive. Very truly yours.

G.H. Peacock.

Write for Carborundum booklet.

The Carborundum Company,
Niagara Falls, N. Y.

Combustion and Heat.

BY ANGUS SINCLAIR.

SECOND PAPER.

It was long believed and maintained by

the best informed people that heat was a

subtile fluid like air or steam, which en-

tered into substances and changed the

temperature. If the end of a bar of iron

is pushed into a fire and heated, the whole

of the bar becomes gradually heated also,

which modern ideas attribute to an action

called conduction. Those who believed

in what was known as the emission theory

of heat said that a subtile fluid like ether

passed from the fire into the iron and

caused the sensation of heat. Under the

name of caloric or phlogiston, heat was

described as an imponderable body that

had great force without weight.

Throughout the whole history of civil-

ization there have been thinkers who re-

pudiated the idea that heat was a sub-

stance, but they did not appear to have the

ingenuity or the means to demonstrate the

faith that was in them. A thoughtful man
who rode in a chariot or carriage and ob-

served that the axle got hot when it was

not kept lubricated, was liable to conclude

tliat the heat came from increase of fric-

tion. Suggestions to that effect were made
by Bacon, Locke and other philosophers

centuries ago, but nothing of any conse-

quence was done to prove that heat was

merely a condition of motion in the mole-

cules of a substance till near the end of

the eighteenth century.

Towards the end of the eighteenth cen-

tury Benjamin Thompson, a Scottish-

American, better known as Count Rum-
ford, was an engineer in the employ of the

Bavarian Government, and part of his

duties was inspecting the boring of can-

non. While engaged on that work he was
struck with the amount of heat generated

under the action of the boring tool. He
proceeded to investigate the matter in a

most scientific manner and discovered that

there was a definite quantivalent relation

between the mechanical energy put into

the boring tool and the heat produced. He
demonstrated that the heat produced by

mechanical work was invariably in pro-

portion to the work expended. He also

came remarkably near to establishing what

is now known as the mechanical equiva-

lent of heat, which is the amount of me-
chanical energy represented in the raising

the temperature of water i degree Fahr.

at its great density, 39.1 Fahr., always re-

ferred to as the B. T. U. He made it out

to be 783.8 foot-pounds.

Rumford was succeeded by a great many
scientific investigators, who proceeded by

various methods to find out the e.xact re-

lations that existed between dynamical and
heat energy. The most industrious and
persistent of these was Dr. J. P. Joule, of

Manchester, England, who devoted con-

stant labor for seven or eight years to in-

vestigating the relations which exist be-

tween heat and work. Finally, in 1849, he

announced that the tnechanical work rep-

resented in raising the temperature of I

pound of water at its greatest density i

degree Fahr. was 772 foot-pounds, and

that was accepted by the scientific world

as the mechanical equivalent of heat.

Upon it the British Thermal Unit was

established and until quite recently has

been used for the measurement of heat.

Recent investigators, with the aid of won-

derfully delicate electrical apparatus, have

made out the mechanical equivalent to be

778, and that is now accepted as being cor-

rect. From this it will be seen that Rum-
ford came a little nearer to the correct me-

chanical equivalent than Joule did.

These figures mean that if all the heat

necessary to raiee i pound of water i de-

gree Fahr. can be utilized in mechanical

work, it is sufficient to raise 778 pounds

weight I foot or its equivalent, and that a

weight of 778 pounds falling i foot will

generate sufficient heat to raise i pound of

water i degree Fahr. That is the mean-

ing of the saying that "heat energy and

mechanical energy are mutually convert-

ible and have a definite equivalence."

It is hardly necessary nowadays to

argue against those who maintain that

heat is an entity like gas, ether or air. The
most searching of scientific analyses have

never been able to show heat in a separate

state. When a vessel is filled with cold

water and heat is applied sufficient to raise

it to the boiling point or any other point,

it never changes in weight. All natural

phenomena agree in corroborating the

testimony that heat is a mode of motion

and not" a material body.

The theory already advanced, that heat

and mechanical force are convertible into

each other, is now generally accepted by all

who have studied intelligently the action

of heat.

The general law respecting heat and

work holds that the heat created by fric-

tion or arrested motion is in proportion to

the mechanical effort expended. Each

blow of a steam hammer upon a piece of

iron will generate as much heat as was

used up in making the hammer strike the

blow.

A moving railway train furnishes a

good example of a cycle action of heat and

work. The combustion of fuel in the lo-

comotive furnace produces the necessary

mechanical energy to put the train in mo-

tion and to keep it moving. When the

necessity arises to stop the train, the

brakes are applied, and the mechanical

energy represented by the moving train

is converted into heat in the fric-

tion between the brake shoes and the

wheels. This conversion of heat into

work and work into heat is, as we have

said, known as "the dynamic theory," and

is part of a new science called thermo-

dynamics.

Heat expands all substances and if it is

applied of suflScient intensity it converts a

solid into a liquid and a liquid into a

vapor. Railway men see in a practical

way the effect of expansion of heat upon
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locomotive boilers, which must be pro-

vided with an "expansion" plate to let

them move to and fro according to the

temperature. It is a well-known fact that

the breakage of the staybolts which bind

the inside firebox to the outside shell is

largely due to the inside firebox expand

Westinghousr Electric Brake and

Heater.

As indicated by its name, this apparatus

consists of two distinct elements—the

brake and the heater. The brake may be

installed and used independently of the

heater, but the operation of the heater

ing and contracting more than the outside dependent upon the use of the brake
;
the

shell. This happens because the inside

firebox is much hotter than the outside.

The idea that Cornelius Vanderbilt fol-

lowed in making a corrugated furnace,

was to provide something that could ex-

pand and contract freely without having

any staybolts to strain.

Mr. P. S. Eustis, the well-known pas-

senger agent of the Burlington route, has

favored us with a beautiful booklet, en-

titled "The Burlington's Number One."

It describes this famous train with few

words but a bountiful supply of pictures

from drawings by Mr. T. K. Hanna, Jr.,

whose work is so well known in the high-

grade publications. Needless to say, the

drawings are beautifully done and show

interiors of all the cars, with comfort and

contentment depicted on the face of every

passenger, as well there may be. The

cover is a fine piece of color work, and

the whole thing impresses one as being

splendidly executed. A copy will be sent

on request, and anyone wishing to see fine

work of both artist and printer, as well

as to see how near the Burlington No. I

approaches an ideal train, should send for

a copy at once.

Among the important ir.iprovements re-

cently made at the blacksmithing depart-

ment of the Altoona shops of the Penn-

sylvania Railroad is the substitution of the

Reese-Walton oil burner, which has ma-

terially increased the capacity for turning

out small forgings, particularly in the bolt

department. The former burner was a

high-pressure apparatus, while the new

one, which bears the name of the inventor,

was invented by a Pennsylvania Railroad

shop foreman and is a low-pressure burn-

er. The results obtained from the new

burner have been so highly satisfactory

that it is to be introduced generally, as its

superiority, economy and the fact that it

does not make any noise are great advan-

tages.

Philadelphia has been for some time

suffering from the ravages of young hood-

lums who find amusement in throwing

stones and brickbats through the windows

of passing cars. Numerous arrests have

been made but no punishment inflicted,

beyond a mild reproof, the magistrates

concluding that the boys must have a lit-

tle fun. A little birch as a tonic to the

fun these young ruffians indulge in would

bring comfort to the people who have to

ride in railway cars through the City of

Brotherly Love.

heat produced being derived from energy

that would otherwise be wasted.

The brake proper comprises a double

track shoe of peculiar construction, com-

bined with a powerful electro-magnet

which, when energized by current pro-

duced by the car motors acting as gen-

erators, is strongly attracted to the rail

by magnetic force; brake heads and shoes

of the ordinary type acting directly on the

wheels and constituting a wheel brake of

maximum power and efficiency; sundry

castings and forgings for simultaneously

transmitting the downward pull and re-

sultant drag of the magnetic track brake

into lateral pressure upon the wheels.

The combination of these three elements

in duplicate, together with the necessary

tie-rods and attachments, constitutes a

single-truck brake equipment designed for

application to a four-wheel or single-

truck car; a double-truck equipment, be-

ing the equivalent of two single-truck

equipments as above described, is required

for an eight-wheel or double-truck car.

In addition to the truck equipment,

either single or double, as circumstances

may require, a complete brake includes

brake controller attachments for use

when the motor controllers are not pro-

vided with braking points, and a diverter,

or improved form of rheostat, for dissi-

pating the heat generated by any excess

of current over and above that required

to operate the brake when the heaters are

not in service.

When the brake is not in operation the

suspension springs carry the track mag-

nets and shoes entirely clear of the rails,

and, by means of their flexibility, permit

the shoes to ride over or clear any ob-

struction not sufficient to cause the car to

be stopped; when the brake is applied,

through the saturation of the magnets

with current supplied by the car motors

acting as generators, the track shoes are

strongly attracted to the rails, producing

three distinct effects: (i) A noticeable in-

crease in the pressure of the wheels on the

track, because of the downward pull of

the magnets; (2) a pronounced retarda-

tion by reason of the friction generated

between the track shoes and rails; (3)

a maximum braking effect on the wheels,

obtained through the transmission of the

resultant drag of the track shoes to the

brake shoe by means of the mechanism

provided for that purpose.

It is perfectly obvious, therefore, that

the net result of these three eff'ects com-

bined represents a much higher braking

power than can be obtained by the use of

any other brake without skidding wheel?.

Moreover, the feature of a powerful track
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the well paid
professional

fields of Civil.
Mechanical or
Electrical En-
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HERE
IS A

Pressure

Regulator

brake, which, instead of decreasing the

weight upon the rails at the wheels, actu-

ally increases it, is as unique as it is val-

uable. It is this feature that differentiates

the Westinghouse electric brake from all

other track brakes of known construction.

The latter have not only failed to show

any advantage over the ordinary wheel

brakes, but, on the contrary, have proved

distinctly inferior in the braking effect

secured, because of their tendency to de-

crease the hold of the wheels upon the

No advantage in making quick

THAT WILL

REGULATE.

Fig. 18

properly adjusted, the highest possible

braking power is secured, without refer-

ence to the direction in which the car

moves.

As previously explained, the track mag-

nets are energized by current obtained

from the car motors acting as generators,

which not only obviates any expense in

that connection, but also effectually pre-

vents the possibility of accident through

sudden failure of line current. The cur-

rent necessary for the required magnetiza-

tion is uniformly kept within safe limits

ways in circuit with the brakes, thus avoid-

ing any injurious effect on the motors.

stops is obtained, therefoie, by the use of by a proper adjustment of resistance al-

the ordinary track brake, because, if the

principle underlying its operation be car-

ried to the extreme limit, all weight upon

the wheels would be removed and the

vehicle would be borne by the track shoes

in sliding contact with the rails—a prac-

tice which it is scarcely necessary to say

has been fully demonstrated to be far less

efficient than brakes acting against the

wheels without sliding. It is highly im-

portant, therefore, not to lessen but rather

to increase the pressure of the wheels

upon the rails in the manner obtained by

the magnetic brake.

In this connection it should be noted

that while the thrust against the wheel-

brake shoes, caused by the drag or fric-

tional resistance between the track shoe

and the rail, is similar in its effect to the

thrust obtained from the expansive force

of compressed air acting upon the brake-

cylinder piston in the well-known air

brake, the magnetic brake has a decided

advantage over the older type in this par-

ticular, viz. : that the brake-shoe pressure

is automatically regulated by the condi-

tion of the rail surface. This is a fortun-

ate feature, which results in securing the

highest possible braking power at all times

without danger of wheel sliding. For

Gold's Improved Balance

Valve Pressure Regulator

reduces from boiler pressure to a

fraction of a pound. It will not

vary under any conditions.

It is efficient, economical, sim-

ple and durable.

Catalogue, circulars and further

information cheerfully furnished.

Gold Car Heating Co.,

Frankfort and Cliff Sts.,

NEW YORK.

Branch Office, 614 Rookery, Chicago, Ills.

Additional Questions Answered.

(64) J. F. K., Fond du Lac, Wis.,

writes

:

We recently had a ten-wheel engine

here that would slip while shut off. Will

you please explain what caused her to

slip? A.—This question was thoroughly

discussed in our pages several years ago.

The consensus of opinion was that it was

produced in some way by a sprung axle.

(65) C. R., Chester, Pa., asks:

What constitutes a direct or indirect lo-

comotive? A.—These terms apply to the

valve motion only. If the valve moves

with the eccentric rod it is direct ; if op-

posite to it, indirect. The use of a rocker

with its bearing between the eccentric rod

or link connection and the valve rod,

makes an indirect valve motion. If a

rocker is employed with its bearing at

either end, it simply transmits the motion

directly, but does not change it to an in-

direct motion. 2. Were the old Milhol-

land with radius bar direct or indirect mo-

tion? A.—2. We find no record of a Mil-

holland with direct motion. The radius

example, if the rail be dry and sandy, the
jjaj. you speak of was used with a Gooch

drag of the track shoes and the conse- ijnij from the block to the lower end of

quent thrust upon the levers applying the

brakes to the wheels are great; if the rail

be wet or greasy, the drag of the track

shoes is lessened in inverse proportion to

the frictional resistance between them and

the rail, thus automatically decreasing the

corresponding brake-shoe pressure on the

wheels.

There is still another automatic adjust-

ment of braking effect, scarcely less inter-

esting, if somewhat less important. It is

well known that when the motion of the

car is being rapidly retarded, the forward

wheels carry a somewhat greater propor-

tion of the weight resting upon the truck:

from this it follows that by placing the

fixed lower fulcrum of the forward brake-

shoe lever slightly above the pin connect-

ing it with the telescope rod, as shown, a

rocker arm. This was on his "Pawnee'

class, but his "Gunboat" class had the

shifting link.

The International Correspondence

Schools, Scranton, Pa., call attention to

the fact that instruction is given through-

out the entire year, the vacations of the

principals and instructors being arranged

so that there is no interruption in the work

of the schools. This affords an opportu-

nity for mechanics and others who have a

dull season during the summer to take up

a course by mail and make use of what

would otherwise be waste time.

The new plant of the B. F. Sturtevant

Company at Hyde Park, Mass., sketch

brake-shoe pressure is' applied to the for- plans for which are now well under way-

ward wheels proportionately greater than

that acting upon the rear wheels ; when

the car is reversed, the governing condi-

tions are also reversed and entirely satis-

factory results attained—the levers and

connections being so designed that, when

will probably provide about eight acres of

floor space, fully double that existing in

the old plant at Jamaica Plain. Nearly

one-third of this area will be devoted to

the manufacture of engines, motors and

generating sets.
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Polishing Headlight Reflectors.

With the pooling system, the signal

lamps, and more particularly the head-

light on a locomotive, have a hard time

of it. What is every man's business is

usually no one's business, and the wicks

and reflectors are not given the attention

they should have.

A great many master mechanics are

turning all the work of cleaning and trim-

ming headlights over to one man in a

roundhouse, whose special duty it is to

keep them in order. Polishing material,

new wicks, etc., are part of his stock ; the

headlights are always ready for use and

some one man is definitely responsible.

With good cleaning material used by a

man whose duty it is to show good results,

the reflectors last two or three times as

long as when the engineer who comes on

the engine cleans it up so it will "do for

that trip." and this new method now
adopted makes the headlights as good as

they were in the days when each engineer

had an individual engine that he was
proud of, and treated the headlight as if

it was his best friend.

Some people think that the United States

has more than its own share of cranks

who are going to perform impossible me-
chanical operations, but foreign countries

occasionally dump upon our shores people

who are more cracked-brained than our

ordinary so-called inventors. One of the

Atlantic liners recently brought over from
England a man who professed that he

was going to start business in the produc-

tion of perpetual-motion machines. While
he was not engaged trying to get such ma-
chines to start, he was going to explain to

our metallurgists a new process by which
he asserted that bar iron could be made
without the process of puddling. We
think the immigration commissioners

ought to have that man examined as to his

sanity and return him to his native coun-

try.

The Standard Paint Company, New
York, have sent out an invitation to their

friends, which says : "During your stay

at the Pan-American Exposition in Buffa-

lo, we cordially invite you to make your
headquarters at our Pavilion, which is lo-

cated near the East Amherst Gate directly

south of the Canadian Building, where
you can keep appointments or have your
mail sent in our care."

The question of using fuel to the best

advantage is of such very great import-

ance at the present day that any work
which points the way to even a small sav-

ing ought to be regarded with much in-

terest by all boiler users. John Wiley &
Sons, of New York, have recently pub-
lished a book on "The Calorific Power of

Fuels," by Herman Poole, F. C. S., which
will be found of great value by those who
interest themselves in the saving of fuel.

This book is the product of the laboratory

rather than of the boiler-room, but it gives

methods of finding the calorific value of

various fuels which can be carried out by

any engineer, and is likely to impart use-

ful information. The book Is sold for $3.

In an article written by Thomas P.

Whelan, which appeared on page 298 of

our July issue, a printer's error makes him

say "jams" instead of "jaws." It has

brought us considerable correspondence.

The wear of tires referred to in this ar-

ticle was illustrated in an article by Mr.

Whelan which appeared in our June num-
ber of 1899.

The Cleveland Pneumatic Tool Com-
pany have opened a New York office at 15

Cortlandt street, in charge of W. F. Mc-
Guire, where samples of their complete

line of chipping, beading and caulking

hammers, the Cleveland Long Stroke riv-

eting hammers, piston, rotary and breast

drills can be seen.

The firemen of the Delaware, Lacka-

wanna & Western desire to have it stated

that the action of Superintendent of Mo-
tive Power Lloyd in assigning two men
to fire the "hog" engines during the sum-

mer months was his own act, and was not

requested by the men. Because of that

fact, it is all the more appreciated by the

firemen.

We have received from the Board of

Trade of Grand Rapids, Mich., a very

handsome illustrated pamphlet showing

Grand Rapids as it is to-day. A great

many of the industrial establishments for

which Grand Rapids is noted are shown,

and many private residences, churches and

other institutions have a place in the

pamphlet. It was prepared for the Board

of Trade by George De Haven.

The Buffalo Forge Company, of Buffalo,

N. Y., have recently published a very

handsome illustrated catalogue showing

the kind of engines they apply to the vari-

ous industrial purposes for which they re-

ceive orders. People in charge of engines

and of electrical machinery will find this

a very useful reference. We understand

it will be sent free on application.

There is a report that the Lake Shore

Railroad management is negotiating for

the entire route along the old Erie-Beaver

Canal in Pennsylvania for the purpose of

building a new branch line. This new line

is expected to extend from Sharon to Erie,

a distance of about ^7 miles.

A very temperate statement of facts

connected with the strike of car builders

on the Lackawanna road, prepared by

President Truesdale, appeared just as we
go to press. It is well worth reading, as

a clear statement of the rights of em-

ployer and employed.

PURDUE UNIVERSITY,
LaFAYETTE, IND.

Courses in Mechanical Engineering,
Electrical Engineering,

Civil Engineering.
Special attention is gnven to work in railway engineering
and management and to locomotive testing.

In all departments there are
Extensive and Well Equipped Laboratories.

CATALOG SENT ON APPLICATION.
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Behind or

Ahead ?
Chipping, Riveting, Calking,

Ramming, Drilling, Reaming,

Tapping, Flue-Rolling—these are

the every-day uses for our pneu-

matic tools. You must know all

these, or you are behind the pro-

cession.

Get ahead of the procession.

The way is to find a new use for

them that others have not discov-

ered. It's not hard—and then

you make more than your share of

money.

__Send for catalogue of our Chipping and Riveting
Rotary and Piston I>ills, Rammers,

PHILADELPHIA PNEUMATIC
TOOL CO..

103$ Ridge Ave., Philadelphia.

iKFI New York. Chicago. Pittsburgh.

One of the most successful books we
have published is "The Compound Loco-

motive," by Colvin. The demand for it

lias been very great, especially on roads

having compound locomotives. The de-

mand for this book is very good evidence

that a large proportion of the enginemen

in this country are laboring to find out

for themselves the constructive details of

the mechanism they are expected to keep

in working order. The book is bound in

leather, is of convenient size for the

[locket, and costs only $1.

"The Catechism of the Steam Plant,"

by F. F. Hemenway, contains more use-

ful information about steam and heat

than any other book of its size ever got

out. Send 50 cents and judge for your-

self.

Every engineman and mechanic who
wishes to acquire a knowledge of valve

motion in an easy, practical fashion ought

to have one of our new valve models.

These show a half saddle and cylinder,

with piston, valves, etc., in plain view.

The eccentrics and eccentric rods are ad-

justable, so that the valves can be set the

same as on a locomotive. The model
sells for $10, and is a good investment

for any engineer, fireman or shopman.

Lessons from International Corres-

pondence Schools.

The bound volumes of "Lessons on the

New York Air Brake," issued by the In-

ternational Correspondence Schools of

Scranton, Pa., are just out. They are

copiously illustrated with colored plates,

very finely bound and up to the standard

set by the schools for all their instruction

papers. They are ready for distribution

to all the students taking the locomotive

running and air-brake courses, if they will

at once send their present addresses, to-

gether with their class letters and num-

bers to the Railway Department, tenth

floor, Manhattan Building, Chicago, 111.

A number of the students have changed

their addresses and not notified the

Schools of il, so that in many cases the

books are returned by the express com-

pany as "uncalled for" and must be then

held till the proper address is secured.

The Standard Pneumatic Tool Com-
pany, of Chicago, have published a very

handsome illustrated catalogue of their spe-

cialties in the line of pneumatic tools. There
are pictures shown of a great manyof these

tools at work, and it is surprising the va-

riety of processes for which they have been

adopted. The special claim made for these

tools is their simplicity and the absence of

complications liable to get out of order.

There are illustrations of all the details of

pneumatic tools, each particular part being

numbered for convenience in ordering

parts for repairs. Those who are not

familiar with the operation of these tools

will find a great many instructive object

lessons in this catalogue which will enable

them to put the tools to work, if they have

no expert to start them going. The cata-

logue will be sent on application to the

Standard Pneumatic Tool Company.

One of the most corrl^lete crane cata-

logues we have seen comes from Pawling

& Harnischfeger, of Milwaukee, Wis. Its

130 large pages are full of interesting

illustrations of their shop and their prod-

uct. The information it contains on crane

construction is of real value to any me-
chanic, and the data make it worthy of a

place in the reference library of any me-
chanic.

We have a notice from the secretary of

the Central Railroad Club to the effect

that the club is making arrangements for

tlie comfort of railroad men visiting the

Pan-.^merican Exposition on railroad day,

vliich is September 13th.

The American Brake Shoe Company

have published for their licensees, among

whom are the Sargent Company and the

Ramapo Foundry Company, and also for

Railway Appliances Company, a limited

edition of "Jim Skeevers' Object Lessons,"

by John A. Hill. This edition is printed

in very attractive style on linen paper,

bound in purple linen with gold lettering,

and is altogether a very compact and art-

istic book. It contains about 160 pages

and in size is 4 x 10 inches. Less than 300

of these copies are for distribution to cus-

tomers.

As a precaution against fires in caboose

cars, the Chicago, Milwaukee & St. Paul

Railway are equipping all of theirs with

a patented fireproof device for holding and

isolating fuses, matches and torpedoes. In

addition to isolating these combustibles

from the other articles in the caboose, it

provides a certain place where these arti-

cles can be found on short notice—a mat-

ter of importance when signals are needed

in a hurry.

Part 16 of "Easy Lessons in Mechanical

Drawing and Design," which is being con-

tinued by Charles G. Peker since Mr. J.

G. A. Meyer's death, contains much of in-

terest. Shaft couplings both positive and

friction occupy half of it. The rest deals

with the intersection of solid surfaces and

their development, which is of value to

sheet-metal workers and those in similar

lines. It is issued by the Industrial Pub-

lication Company, 16 Thomas street. New
York.

Jenkins Brothers, 71 John street, New
York, have sejit us a complete catalogue

showing their specialties and parts. Any-

one having one of these can easily select

parts of valves for any purpose.

New shop tools are always in order;

get them whenever opportunity offers.
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He who takes himself to the shores of

Northern New England for a season of

rest and recreation, finds many peculiar

characteristics unknown to other sections

of the country. The climate is ever de-

lightful, the recreations of great variety

and the scenic display of a magnificence

beyond description. The visitor is de-

lighted with the seclusion which pene-

trates the region, and a most remarkable

feature of the New England coast resorts

is that its patronage includes tourists from

every State and country as well as from

every walk in life. The hotels are without

exception commodious and finely appointed

hostelries, and nothing remains undone

that will add to the comfort of the sum-
mer sojourner. The Boston & Maine
Railroad reaches every part of Northern

New England, and the train facilities it

offers to all points include fast and fre-

quent trains equipped with modern Pull-

man cars. If you are interested in this

region send a 2-cent stamp to General

Passenger Department (7), Boston &
Maine Railroad, Boston, for book on coast

resorts.

The American Car & Foundry Company
are very busy building box, stock and flat

cars for the Guayaquil & Quito Railroad

of Ecuador. One hundred miles of this

railroad are already in operation. The car

company shipped in May 100 flat cars, 20

tons capacity. During June and July

seventy-five stock cars and 175 more flat

and box cars were shipped to Ecuador

for this same railroad. The Guayaquil &
Quito Railroad, which crosses the Andes
Mountains with remarkable engineering

skill, is opening a new country hitherto

only traversed by mule trains. In its par-

tially completed condition the road is al-

ready doing a large freight business.

A person with a turn for statistics could

work up a brain-splitting article on the

number of railroad ties used annually in

the United States. It is not easy making
an estimate of what the necessity for new
ties is, but it may safely be estimated at

100,000,000. Nature is constantly at work
to fill the blank caused by the immense
cutting of timber necessary to supply

100,000,000 ties, but it looks as if the de-

mand was greatly exceeding the supply.

It looks as if the steel tie had to come
before many years are over.

There's more air-brake information in

the 1901 edition of "Questions and An-
swers on the Air Brake" than can be

found in almost any book in print. It's

the biggest 25 cents' worth we know of.

The investigations of the United States

Railway Commission has developed the

remarkable fact that during the month of
April, 1901, not a single passenger was
killed on a railroad in the United States.

The catalogue of the Pressed Steel Car

Company is one of the best examples of

printing that has recently come to this

ofiice. Printed on heavy plate paper, it

contains illustrations of the different type

of cars built and a mass of data that is

valuable to railway men in the transporta-

tion department. The figures showing cost

of repair, some of which are taken from

actual reports of the Pittsburgh & West-

ern Railway, are marvelously cheap, and

should go far toward influencing the or-

dering of steel cars. It tells what has

actually been accomplished, and is not in

any sense a prospectus, as is often the case.

"A New Map of Asia and the Chinese

Empire as They Are To-day" is the title

of Four Track Series No. 28, the latest

literary work of Mr. George H. Daniels

of the New York Central Railroad. It

contains "a lot of things that few people

know but that all should know" and is

both timely and interesting. Those who
sometimes claim that advertising matter

is not literature will take a back seat

when they see this. It deals with com-
merce and the people in a very interesting

manner. Mr. George H. Daniels, G. P. A.,

Grand Central Station, New York, will be

pleased to send one for s cents in stamps.

Professor Von Schrenk, of the Shaw
School of Botany and an attache of the

United States Department of Agriculture,

who is an expert authority on forests and
forest-tree diseases, has been experiment-

ing with wood preservatives a* the Somer-
ville, Texas, tie-preserving plant of the

Santa Fe, and has achieved some notable

results from a theoretical standpoint,

which actual time tests promise to con-

firm. The problem of timber preservation

is a serious one with railways, and much
attention is being given to it by a number
of the leading lines besides the Santa Fe.

A committee of the American Railway

Master Mechanics' Association, consisting

of F. A. Delano, S. P. Bush and C. M.
Mendenhall, have got up an index of the

Master Mechanics' reports from Volume
I to Volume 33, inclusive. It has been

compiled by Mr. George L. Fowler, and is

remarkably well done. Those who are

fortunate enough to have a set of the

Master Mechanics' reports will find this a

wonderfully useful reference, as it points

out reports and discussions on nearly all

subjects that come up for discussion of

railroad mechanical engineering.

Superheaters for locomotive boilers are

invading this country, two being in one
recent issue of the Patent Office Gazette.

They are patented by Wilhelm Schmidt
and Herman Eisner, both of Germany.
There is something attractive about the

possibilities of superheating steam, and
considerable advantage is being claimed

for it by experimenters on the other side

of the water.
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Lackawanna Exhibit at the Pan-
American.

Considering the importance that Amer-

ican manufacturers of railway appliances

have attained in the last few years, they

certainly have not distinguished themselves

by exhibits in the Pan-American Exposi-

tion. For a somewhat pretentious exposi-

tion it has the poorest exhibit of railway

appliances of any that we remember exam-

ining. Some of the locomotive builders

have made a fair display, Baldwin people

of course being in the lead, but railroad

companies seem to have ignored the ex-

95 Liberty Street. New York, September, 1901. No. 9

lion, for they have a most attractive dis-

play connected with transportation mat-

ters. They have an eight-wheel locomo-

tive similar to that illustrated on this

page and a particularly handsome day

car and freight car filled with speci-

mens of the products from the district

the railroad runs through, a 40-ton coal

car and a model of an anthracite coal

breaker. This model appeared to attract

more attention than any device shown in

the Transportation Building. There was a

curious crowd of visitors about it all day

long—men, women and children, everyone

apparently greatly interested in how the

there is to be seen. The views show alike

the scenic attractions and the industries,

including the great business done by the

company in coal mining and the transport-

ation of the same ; also in the manufac-

turing industries along the line. Part of

the exhibit are two maps showing the dis-

tricts fed by the Delaware, Lackawanna &
Western. The maps are very handsomely

got out and attract a great deal of atten-

tion.

The freight car is filled with samples of

the products found along the road—farm,

mineral and oil products, wood and manu-
facturing products. There is a wonder-

L.\CKA\VANNA ENGINE SHOWN IT P.VNAMKklCAN EXPOSITION—CYLINDERS 20X26 INCHES, DRIVERS 69 INCHES, WEIGHT 139,000

POUNDS.

position to a great extent. Nearly every

railroad leading towards Buffalo has been

advertising the advantages of their road

as the means of reaching the exposition

for months, but most of them have made
no effort to increase the attractions of the

exposition by having something from their

lines for people to look at. We think this

has been a great mistake for the Pan-

American Exposition offers one of the

very best methods of displaying the at-

tractions of any particular line to a great

number of people.

The only railroad that seems to have

made a special effort to make its products

well known is the Delaware, Lackawanna

& Western. The Lackawanna people have

done themselves great credit in the e.xposi-

coal was prepared for use in stoves and

furnaces. The model breaker rests on a

slab of anthracite weighing 8,968 pounds

and there are a lot of different kinds of

geological and mineralogica! specimens

shown alongside of it, some of them being

wood fossils that have been by time and

other natural processes converted into

coal.

The day car, which is lighted by the

Consolidated Railway Lighting and Equip-

ment Company's system, is filled with

tranparencics showing a great many of the

picturesque scenes for which the Lacka-

wanna system is famous. It is difficult to

give a description of the many attractive

views connected with this road. One
needs to travel over it to realize what

fully handsome slate marble mantelpiece

taken from a stone quarry on the line of

the road. There are beautiful silk fabrics.

There are a variety of mechanical speci-

mens from parts of a locomotive and bicy-

cles down to humble firing scoops. There

are typewriters and injectors, spools of

silk and all sorts of fabrics and natural

products that are made or mined on the

line of the Lackawanna.

On a stand connected with the Lacka-

wanna exhibit there are a variety of colored

photographs which are the handsomest we

have ever seen and most of the visitors

to the exposition seemed to have a similar

opinion, for the stand had a great crowd

of admirers about it all the time.
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Notes from Scotland.

"acceleration of speed" in LONDON TO

EDINBURGH TRAINS.

BY ALEXANDER F. SINCLAIR.

John Bull delights in a race in any shape

or form. Whether it be cockroaches rac-

ing across a table or ocean greyhounds

racing across the Atlantic, he is equally in-

terested and willing to lay his money on

one or the other; and when the trains be-

tween London and Edinburgh accelerated

their speed at the beginning of July, John,

with the perverse obstinacy which has al-

ways characterized the man, insisted in

treating it as a race. Of course everyone

who knows anything about it knows that

it was not a race, but merely a perfectly

natural and extremely urgent desire to get

there first, with the consequent increase of

speed necessary to attain that object

—

that and nothing more ; yet there are peo-

ple so absurdly dense that they find a dif-

ficulty in distinguishing between it and

racing. Such people have, of course, no

official connection with any railway. It

came about in this way: The Midland,

owing to difficulties of route, distance,

gradients and density of population, have

never made any effort to compete with

the East and West Coast companies in

their periodic spurts for the North. At
the beginning of July, however, it was de-

cided to so far accelerate the Midland

9.30 A. M. train from London as to enable

it to reach Edinburgh at 6.05 P. M., being

ten minutes earlier than the East and
West Coast trains, which leave London at

10 A. M. The East Coast people objected

to the Midland train getting in earlier,

even though it took twenty minutes longer

on the journey, and they began running

their trains ahead of schedule time for the

purpose of getting in first. They suc-

ceeded in this all right so far as the Mid-
land were concerned, but on July 5th the

third company, which meanwhile, like

Brer Rabbit, had been lying low, deemed
it expedient to put in an appearance. On
that date the West Coast train reached

Edinburgh at 5.40 P. M., being thirty-five

minutes ahead of time, the 400 miles hav-

ing been covered at a speed, "all in," of

over 52 miles an hour. This was the best

performance of the contest, and an ac-

count of the run may be of interest.

Arrangements for a clear road appear to

have been made very quietly, and it was
not generally known that the West Coast

had "taken a hand." until the result ap-

peared in the morning papers. Leaving
Euston at 10 A. M. punctually, the com-
bined Edinburgh and Glasgow train of

twelve carriages made good running to

Rugby, the first stop, which it reached two
minutes ahead of time. At Crewe, the

second stop, the train was seven minutes

before the schedule, but it was only at this

point that the "acceleration" began in

earnest. Dividing the train, the Edin-
burgh section of six vehicles made a sprint

for Carlisle of over 130 miles, reaching

that city, however, only fourteen minutes

before time, a gain of seven minutes from
Crewe. This advantage does not appear to

have satisfied the officials in charge of the

arrangements, for at Carlisle another

vehicle was dropped, reducing the train to

about 130 tons, exclusive of the engine.

The road from Carlisle to Edinburgh is

the most trying portion of the run, the rise

at one part amounting to 700 feet in 10

miles. The 100 miles are timed to occupy

1 29 minutes, but on this occasion they

were covered in 108 minutes, notwith-

standing two dead stops in the Beattock

rise, giving a gain on this part of the jour-

ney of twenty-one minutes, or thirty-five

minutes in all. On the same day the East

Coast train arrived at 6.09 P. M., being six

minutes before time, and the Midland at

6.12 P. M., seven minutes behind the

schedule.

The West Coast people having thus

demonstrated the possibilities of their sys-

tem, lay back, as it were, to see what the

others would do, while the latter, probably

seeing no advantage to be gained by great-

er speed, declined the challenge. Besides,

there were other reasons. Time tables had

been printed and circulated, and trains

leaving stations before the specified time

is a practice which is apt to raise a con-

siderable crop of actions for loss through

broken engagements. Then there are

stupid, timid people who have rooted ob-

jections to traveling by "accelerated"

trains ; and, lastly, there is a government

department, known as the Board of Trade,

which exercises certain powers over the

railways, and, notwithstanding the sport-

ing instincts of its employers, it has some
old-fashioned objections to such "accelera-

tions of speed," which it made known to

the railway companies in 1895, and pos-

sibly on this occasion also, although noth-

ing to that effect has transpired.

The West Coast train from Carlisle on

July 5th was pulled by one of a class of

Caledonian engines of which No. 901 is

representative. They have cylinders 19

inches diameter with 26 inches stroke. The
four coupled wheels are 6 feet 6 inches

diameter. The heating surface is 1,600

square feet, and the steam pressure 180

pounds. The tender, carried on two four-

wheeled trucks, has a capacity of 4,125 gal-

lons of water and 5 tons of coal.

THE KNOTTINGLEY ACCIDENT.

In this country when an accident in-

volving the reliability of the road or roll-

ing stock occurs, the Board of Trade usu-

ally appoints an inspector to inquire into

the matter and report to it. The investi-

gation that follows is usually of a most
searching nature, and reminds one more
forcibly of the French proces verbal than

of any other form of legal inquiry in this

country. In the case of the Lancashire &
Yorkshire engine No. 676, the boiler of

which burst at Knottingley on March nth
last, killing the driver and fireman, the

usual procedure has been followed, and

the report of Major Druitt, of the Royal

Engineers, has now been published. Major

Druitt a.-cribes the accident to the defec-

tive character of the firebox stays, which,

he says, were composed of unsuitable ma-
terial—a bronze amalgam, if my memory
serves me well—and were insufficiently

tested. He is of opinion that the hydraulic

test adopted by the company is unusually

low and should be increased, and that

when an engine boiler is found to be leak-

ing day after day, as in this case, a report

should be sent to headquarters and the

boiler thoroughly examined.

Electric Headlight Governors.

When very high steam pressures are

used for the steam turbine that runs the

Pyle-National Electric Headlight, the gov-

ernor valves are apt to cut and leak after

a time, as they have to be run very near

closed to throttle the steam to the proper

amount. If these governor valves get cut

the armature will be driven too fast. This

increases the current so that the copper

electrode burns away as well as the upper

carbon, giving a green light much the same
as when the current passes through the

carbons the wrong way, with the wires

connected wrong.

The Southern .Railway and the Chicago,

Burlington & Quincy Railroad are using

a regulating valve in the steam pipe be-

tween the boiler and the motor, similar

to the regulator used with the steam heat-

ing system, and set at about no pounds.

This valve gives a constant pressure of

steam to the motor which ensures that it

will run at a uniform speed, regardless of

the fluctuations of pressure in the boiler,

;.s well as preventing any trouble if the

governor valve gets dirty or stuck. It

prolongs the life of the governor and does

away with some of the testing and exam-
ination necessary. Of course the motor
governor will do this work if kept in or-

der, but the pressure regulator is a valu-

able assistant, worth all it costs extra. A
new instruction book on this electric head-

light is out. Send for one.

The New York Central people exhibit at

the Pan-American Exposition their Atlan-

tic type of engine "2999," which is the

same type as that shown on page 337 of the

August issue. The engine has a remarka-
bly good appearance and attracts a great

deal of attention. They have also the old

"De Witt Clinton" and its train of cars

\\ hich attracted so much attention at the

Columbian Exposition. The "De Witt
Clinton" and its train stand side by side

with the "2999" and make a very striking

contrast. The "De Witt Clinton" with its

tender extended back just to the front of

the firebox of the big engine and the three

c;irs behind the engine extended back even
with the end of the big engine's tender.

Several large factories have lately been
built by the Galena Oil Company's in-

terests at Franklin, Pa., and they are all

equipped with the Buffalo Forge Com-
pany's system of shop heating.
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Tandem Compound.
The engine her.-wuh illustratej with

liall-tcne engraving and line cut of the

valve and cylinder arrangement is a new

departure v.'ith the Schenectady Locomo-

tive Works, being a compound with tan-

dem cylinders, built for the Northern

Pacific Railway. The cylinders are 15

and 18 X 34 inches, and a few of the

peculiarities about them are

:

The cylinder arrangement. ~ho\vn in

the detailed illu.nration. is rather new in

American practice. As will be seen, the

valves are both in line and on one stem.

The high-pressure valve admits steam on

the inside and exhausts at the ends. This

leaves the steam at the outside of the low-

pressure valve, and it is admitted to low

pressure the same as any ordinary slide

valve. There is no rod packing between the

cylinders except the long sleeve shown.

wheel box is of cast steel and the (jthcrs

of steeled cast iron. The main driving

axle journals are 9!/i x II inches: the

others are 9.\ 11 inches. The main crank

pin- joUrnab are 7^4 ^ ,S'4- tbe others

6'/. X 7 inches; from which it will be seen

that the engine has very liberal bearing

surfaces.

The boiler, as will be seen in the en-

gravirg. is of the wagon-top variety, with

wide firebox, similar to those which have

become so popular with the Atlantic type

of engines. The boiler is 66! -> inches

diameter at the first ring and is built to

carry a working pressure of 225 pounds

per square inch—the highest pressure of

any we know of in this country. The
firebox is 100 1-16 inches long. 7554 inches

wide, and has a depth varying from 5954

to 70-54 inches. The water space around

the firebox ranges from V2 to 6 inches.

cators. one double, one triple; sand blast,

Leach D-2, double ; magnesia sectional

lagging ; one Ashcroft steam gage ; West-

ern bell-ringer.

The Traveling Engineers' Convention.

The next annual meeting of the Travel-

ing Engineers' .Association will be held in

Philadelphia, beginning at nine .'\. M.,

September loth. The headquarters will be

at the Continental Hotel, corner of Ninth

and Chestnut streets. The meeting room

will be in the hotel. The convention will

probably last four days, beginning Tues-

day morning and closing Friday afternoon.

Rates $3.00 per day for each person, two

persons in a room. Rooms with bath $3.50

or $7.00 for two. This will make it very

reasonable for the married members to

bring their wives and the proportion of

ladies in attendance will no doubt be larger

IMI'orNU lillLT liV SCHENECTADY WOKKS FOR NOKTHER.X P.VCIFIC. SECTION OF V.ALVES .-\N'D CYLINDERS NEXT P.\GE.

with its water grooves inside and retaining

flange outside. This flange holds the

sleeve in place and at the same time al-

lows it to move sideways to accommo-

date itself to any spring or vibration of

the rod. The method of fastening cylin-

ders together, pistons on rods and heads

on cylinders are clearly shown ; also the

crossing or passing of the steam ports in

the high-pressure cylinder, which is

•omething of a novelty. The outside ap-

pearance can be seen from the cut of the

entire engine, showing outside valves.

The engine is quite heavy, being 198.-

000 pounds in working order, of which

175.000 pounds are on the drivers. The
driving wheel-base is 17 feet, and the

total wheel-base 25 feet 9 inches. The
wheels are 63 inches diameter and have

cast-steel centers. The main driving-

Tb.e crown sheet is supported by Taylor

iron radial stays, 1% inches diameter. The
other stay-bolts are also Taylor iron, i

inch diameter. There are 338 2-inch

tubes, 16 feet long. The brick arch is

supported by water tubes. The boiler

tubes provide 2,815.03, water tubes 26.43.

the firebox 155.64. making a total of

2997.1 square feet of heating surface. The

grate area is 52.29 square feet. The boiler

is fed by two Hancock inspirators. No. 10.

The tender is made to hold 5.500 L'nited

States gallons of water and 10 tons of

coal.

Among the equipment are : Westing-

house-American combined brake on driv-

ers, tender and for train: two 9ij-inch

air pumps with duplex governors ; Le

Chatelier water brake on cylinders: "Little

Giant" blow-off cock; two Michigan lubri-

than usual, as there are many points of

interest in the city which they can visit.

Independence Hall and the house where

Betsy Ross made the first American flag

will be of interest to the lovers of Old

Glory. The Baldwin Locomotive Works,

Wm. Sellers & Co. injector manufactory,

together with their immense plant for

turning out all kinds of machinery

;

Cramp's shipyard for building steel ves-

sels and warships, and many other points

of interest to the railroad man are located

:n Philadelphia.

The Pullman Company, as usual, have

extended to the members the courtesy of

half rates in their cars. To take advantage

of this, pay full fare coming down, taking

receipt from the agent or conductor from

whom the tickets are purchased. On pre-

sentation of these receipts and the current
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membership card at the office of the Pull-

man Company, in the Girard Building,

Philadelphia, passes for the return trip will

be issued.

A full line of reports of committees on

subjects of great interest to locomotive

men will be presented, so that the work of

this meeting in carrying out the purpose of

the association, "To improve the locomotive

engine service of the American railroads"

will be up to the standard set by the pre-

vious meetings.

The association had about 360 members

on the roll at the last meeting. Over 40

have joined since. Those who contem-

plate joining at the coming meeting can

do so at any time now, as the membership

fee paid at any time after July 1st pays the

dues for the succeeding year. The quali-

fications for membership are very reason-

I happened in the other day when one

of the men was doing a little kicking about

the paper. He had been up for examina-

tion and had fallen by the wayside when it

came to the air brake.

"You told me I could pass without any

trouble if I took that paper. Well, I didn't

—throwed away two dollars for nothing."

"Now, how much do you read the paper

when you get it? Do you spend an hour

good solid reading over each copy? Well,

I knew you didn't. Now', see here. This

is the March issue and here's the air-

brake end of it. Six pages chuck full of

air-brake matter that I'll bet you don't

know a blamed thing that's there. Know
what makes ice in train pipes? Course

you don't. Know how the New York en-

gineer's valve works? Why not? Didn't

read it, eh? Then there are eleven ques-

you don't and won't spend a few hours

reading it carefully, why, the fellow who
will gets in ahead of you every time.

Don't talk to me about the paper being

no good; it's yourself—too confounded

lazy to read it thoroughly.

"Two quarts of cylinder oil, did you

say?" and Uncle Billy stopped his lecture

to fill Engineer Green's can. He was red

hot with righteous indignation, and if

something hadn't happened he might have

died of apoplexy. But he told a lot of

truth that a good many don't seem to

realize, and I'll bet he'll get that fellow's

subscription next year, too.

TANDEM CYLINDER ARE.^NCEMENT.

able. Any traveling engineer or road fore-

man of engines is eligible to active mem-
bership, while any general foreman who
has had experience as a locomotive engi-

neer and has charge of enginemen, as well

as any expert in air-brake practice, can be

active members. Anyone whose knowl-

edge of locomotive running and manage-

ment will be of service to the association

can be an associate member.

For any further particulars in regard

to the association or the meeting, address

W. O. Thompson, secretary, at Elkhart,

Ind.

Absorbing Information.

BY R. E. MARKS.

Uncle Billy Edwards is a club-raiser for

Railway and Locomotive Engineering,

and has been for some time. Boys all

like him and most of them take the paper,

both on its own account and to help Uncle

Billy along (oil-room pay isn't enough so

that he needs a guardian carrying it

home).

tions answered, and you ought to know
every one of them. 'Stead of that you go

downtown with the boys and guzzle beer

and read the Police Gazette—then you

wonder you don't pass the exam. Did you

think because you had your name on the

mailing list of Railway and Locomotive

Engineering you'd have knowledge fired

at you from New York so you couldn't

help knowing things. What you want is

to have knowledge shot into you with a

gun.

"Well, they haven't got to that yet—if

they had they'd all be millionaires just on

account of fellows like you. But you

can't learn that way—not yet. When the

doctor gives you pills do you just look at

the bo.x and lay 'em away, or do you take

'em? Might just as well expect to get

cured by rubbing the box on your coat

sleeve as to think you can learn all about

the air brake by just tearing the wrapper

off your paper.

"It's just like this: A good paper gives

you a chance to learn, if you want to ; if

Pan American Exposition Notes.

The Shelby Steel Tube Company have

a most artistic booth made up from a

great many sizes of seamless tubes. There

are also specimens of the hardships this

form of tube can endure without cracking.

A unique sort of bouquet is on exhibition

consisting of flowers made from steel and

resting in a steel tube drawn out into the

form of a double vase.

The Canadian Pacific people have a mag-

nificent exhibit, which consists principally

of products found along the route tra-

versed by that company and most striking

scenes of beautiful places on the wayside.

The attractions for settlers and for those

after sports are very strikingly illustrated.

They have a very handsome model of one

of their Pacific mail steamers and quite a

variety of skins of wild animals, some of

them having pictures sketched upon them.

The Standard Paint Company have a

very neat booth for themselves outside of

the other buildings. It is covered with

ruberoid and contains samples of various

products made by the company and also

the principal diplomas they have received

at expositions in diiTerent parts of the

world. There are cans of paint and rolls

of ruberoid arranged in very artistic form.

Mr. H. W. Benedict is in charge of the

exhibit and invites railroad men to make

the place their headquarters.

Pratt & Letchworth Company, of Buf-

falo, N. Y., makers of steel castings, etc..

have a very elaborate exhibition of their

small specialties which are used to a great

extent for dies, but the most conspicuous

part is a beautifully designed driving

wheel center, about 66 inches diameter.

They have also a variety of attachments

for locomotives and cars, among them dif-

ferent forms of expansion links, expan-

sion pads, steel axle boxes, driving axle

boxes, car center plates and other appli-

ances where steel produces the best ma-

terial for resisting strains and wear.

The exhibit of Jenkins Bros., of New
York, attracts a great deal of attention.

They show their valves and packing in a

very attractive manner.

The Galena Oil Company, Franklin. Pa.,
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have a most sumptuous exhibit, tlie prin-

cipal part consisting of a handsomely fur-

nished and finished room for the accom-

modation and convenience of their friends.

All railroad men are invited to visit this

place and make themselves at home. The

exhibit proper consists of huge glass vials

of the various oils sold by the company.

The Philadelphia Pneumatic Tool Com-
pany have a very neat exhibit in the

Manufacturing Building, where they show

their various pneumatic tools and also

specimens of the work turned out by

them, such as the chipping of plates. One
device is a novelty to us; it is a pneu-

matic rammer for foundry, kept in opera-

States Ordnance Building. It is not just

clear where the connection between pneu-

matic tools and ordnance comes in, but

we suppose the location was assigned on

account of the capacity of the pneumatic

tools for making noise. There is a very

full display of their various forms of pneu-

matic tools, and they have a New York
air compressor for supplying the power.

The L. S. Starrett Company, of Athol,

Mass., have a very neat exhibit of ma-
chines, hand tools and machine appliances.

They extend from very large calipers to

tiny micrometers. The exhibit is ar-

ranged with remarkable taste, and there

are several case> that are kept revolving

ous attachments for milling machines and

other appliances.

Lunkenheimcr Company, of Cincinnati,

O.. have a remarkably interesting exhibit

of their brass goods, valves, injectors,

whistles, lubricators of all kinds, safety

valves and nearly all appliances required

in connection with steam boilers. The dif-

ferent articles are very highly finished

and attract a great deal of admiring at-

tention.

A rather conspicuous exhibit at the Pan-

American was one of Brooks' twelve-

wheel engines built for the Central Rail-

road of New Jersey, resting upon a 70-

.\N ENGLISH SUBURBAN ENGINE.

tion all the time, and attracts consider-

able attention.

The Rand Drill Company have a very

fine exhibit, consisting of their Imperial

air compressor and a great variety of rock

drills, which they show at work to any-

one who wishes to watch them. There

were some other rock drills shown, but

none of them approach in perfection that

of the Rand drill exhibit. They have also

a small compressor suitable for shops,

which is driven by a belt.

The Chicago Pneumatic Tool Company
have a verv full exhibit in the L'nited

when visitors are about. It is one of the

neatest exhibits in the Manufacturing

Building.

The Prentiss Tool & Supply Company, of

New York, are particularly well repre-

sented for the makers of small tools. They
exhibit four milling machines, a universal

tool and cutter grinder, a Fay & Scott

turret lathe, an Acme four-spindle screw-

cutting machine, three Lodge & Shipley

lathes, five upright drills of Cincinnati

Machine Tool Company, two vertical bor-

ing mills of Rogers & Hempfield. three

radial drill and gear-cutting machines by

Bickford Drill & Tool Company and vari-

foot turntable built by the American

Bridge Company.

The Buckeye Coupler Company, of Co-

lumbus. O.. have a rather attractive ex-

hibit in the form of a pressed steel car

truck, body and truck bolsters.

The American Steel & Wire Company,

of Pittsburgh, Pa., have a very handsome

exhibit iri the Manufacturing Building.

It consists mostly of a pyramid made from

wire of different kinds and different di-

mensions, that give an excellent idea of

the numerous purposes for which wire is

now used. A great many of the fences
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are made from American Steel & Wire

products, all of them being highly artistic

designs.

Walworth . Manufacturing Company,

Boston, Mass., have a very pretty exhibit,

consisting mostly of pipe fittings and

wrenches. The exhibit is not very large,

but it is sufficient to show people the dif-

ferent kinds of products made by the com-

pany. There is an arch made of about

lo-inch pipes with a variety of joints and

a gate valve at the top.

The Niles-Bement combination have a

very striking exhibit, in which there is a

60-inch lathe, 9 feet 5 inches between cen-

ters; a /-foot boring mill, a very powerful

vertical milling machine, 50.000-pound

steam hammer, a 60-inch planer with a

16-foot cutting stroke and a variety of

small tools.

The Standard Steel Works, of Phila-

delphia, have a very interesting exhibit,

consisting of steel and steel-tired wheel

and a driving wheel center that had been

hammered out of form and a driving

wheel tire about 7 feet in diameter. They

have also a cast-steel frame for an eight-

wheel connected locomotive engine and a

variety of cast-steel centers.

The Gould Coupler Company have a

good exhibit, partly of full-sized couplers

and platforms and partly consisting of

models. Besides their well-known coup-

lers and platform, they have several im-

proved oil boxes for surface cars, some of

them being very heavy. They have also

an instalment of the storage battery they

have put upon the market for power pur-

poses.

The Southern Railway have a very hand-

some exhibit showing products from Vir-

ginia, North Carolina, South Carolina.

Georgia, Alabama. Mississippi, Tennessee,

Kentucky. Indiana and Illinois. The ex-

hibit consists principally of grains, tobac-

co, cotton and fruits. A very attractive

part of the exhibit is a painting showing

a tea garden at Summerville, S. C. The
exhibit attracts a great deal of attention,

and it seems through that that many peo-

ple first learn that tea is grown on the

American continent.

A very notable thing about the Exposi-

tion was the small number of "fakes"

shown. The principal one consisted of

two miniature locomotives facing each

other on the saine track. By dropping a

nickel in the slot, both engines started,

and before coming in collision were

stopped by an automatic track apparatus

which shut oflf steam and applied the

brakes.

The Cleveland Twist Drill Company
have a somewhat unique exhibit made up

of twist drills and a great variety of mill-

ing cutters, twist drills of various dimen-

sions and all sorts of tools used in the

working of iron, including taps and dies

in great varietv.

the machines are operated by an inde-

pendent electric motor.

What was considered somewhat of a

novelty for its simplicity is the exhibit of

Washburn twist drill grinders made by

the Polytechnic Institute people of Wor-
cester. Mass.

The Carborundum Company. Niagara

Falls. N. Y., have an excellent and very

striking exhibit, both in quantity and

quality. Besides a great variety of abrad-

ing wheels they exhibit quite a variety of

articles which were cut or .polished by

their carborundum wheels, among them

a most beautiful globe of granite and a

slab of petrified wood. A new use to

which their product is used is the polish-

ing of leather for shoes with carborun-

dum cloth.

An exhibit that attracts extraordinary

attention is that of the Norton Emery
Wheel Company, of Worcester. Mass.

They have a booth made up from pillars

formed from emery wheels, and they have

some of their specimens of superior

ground cylindrical surfaces, such as were

illustrated on page 370 of the August

issue. Among the exhibits is a pipe about

12^ inches diameter, ground in the same

way as the piston which we refer to. and

as accurately done as any of the small

kind of work turned out. This was 4

feet long ; amount ground oflf, .075 inch,

or approximately 5-64 inch ; time of

grinding, two hours
;

greatest variation,

one-half of one thousandth of an inch.

Ferracute Machine Coinpany. Bridge-

ton. N. J., have a very good exhibit of

dies and forming machines of different

kinds.

Detrick & Harvey. Baltimore, Md.. ex-

hibit cue of their famous open side plan-

ers and a variety of small tools. They are

kept in inotion by a Westinghouse elec-

tric motor.

The Standard Tool Company. Cleve-

land, have an excellent exhibit of small

tools, mostly twist drill, reamers, etc.

There is a pyramid of drills, the top one

being scarcely visible to the eye, being

5-1000 inch in diameter. There are others

as large as 4''2 inches in diameter. There
is an oil drill which has a tube through

the center and carries oil down to the cut-

ting point. It was exhibited at the Paris

Exposition last year and excited con-

siderable attention among those doing

heavy machine work. There are also sev-

eral milling cutters, tubes and dies and a

great variety of different kinds of tools.

The Long & Allstatter Company. Hamil-

ton. O.. have a very excellent exhiliit of

their spjcialties. One is a horizontal

punching machine, a vertical punching

machine, a multiple puncher and a variety

of other very fine looking machines. All

The exhibit of Pratt & Whitney con-

sists mostly of their small specialties and

their measuring instruments. They have

a great variety of small measuring appli-

ances and also some of the machine^ on

which they were made. Their famous

measuring machine is on exhibition. This

is largely in demand by those who make
very accurate gauges. Some of their auto-

matic machines for performing a succes-

sion of operations upon the finishing of a

piece of work excited great admiration

among spectators. The common comment
was "miraculous." and that it was.

The Safety Car Heating & Lighting

Company, of New York, have a very

pretty* exhibit showing Pintsch gas lights,

both for ordinary railroad cars and street

car purposes. They have also a small gas

coiking range and a variety of appliances

used in connection with their heating and

lighting of cars.

The Gold Car Heating Company, of

New York, have a very full exhibit of the

appliances used in electrical heating of

street cars. They show a variety of parts

finished and in detail, which render their

method of electric heating very compre-

hensive.

The Simplex Railway Appliance Com-
pany exhibit some of their steel bolsters

and trucks.

The Moran Flexible Steam Joint Com-
pany, of Louisville. Ky.. have a pyramid

of their v.'ell-known flexible joints, which

attracts a great deal of attention. They
have also a finished coupling similar to

those used between cars, and the Moran
automatic barrel filler.

An official of the Manhattan Elevated

Rairoad Company says that the operation

of the elevated lines by electricity would

not be possible much before the end of

the year, because of unexpected delays in

making the big dynamos for the power-

house. Before these could be completed

special boring machines necessary in the

work had to be constructed, and that has

required nearly a year. Another delay

was caused recently by a cloudburst at

Pittsburgh, where a washout sent several

tons of reck and dirt into the Westing-

house shop where the electrical machinery

for the Manhattan was being finished.

The motor cars and the new rolling stock

are about ready.

Mr. Hugo Schaefer. whose auxiliary

cut-off we illustrated in the August issue,

disclaims any credit for originality in the

idea, but rather credits it to good mem-
ory. He saw it on a number of engines

of the Great Western Railway of Canada
in 1881 or 1882, and thinks it was an old

thing at that time.
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General Correspondence.
-o-

Peculiar Indicator Diagrams.

Knowing the deep interest you have al-

ways taken in the subject of the steam en-

gine indicator and the zeal with which you

have pursued the w-ork with special refer-

ence to the economy of the locomotive, I

take great pleasure in handing you a series

cf diagrams which I feel will greatly inter-

est you and no doubt a goodly number
of the large circle of readers of Raiiavav

AND Locomotive Encineerixg. Your at-

tention is invited to the eight diagrams

here illustrated, all of which were taken

from the same engine, No. 493, Central

Railroad of New Jersey, having cylinders

20 X 28 inches, driving wheels 69 inches

over tires and piston valves of the internal

admi-ssion type. The total time consumed

in taking Cards i to 8, inclusive, was ex-

actly 17 minutes and 45 seconds. The de-

tailed distribution of time is given in the

following table.

TABLE NO. I.

Card
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illustrated by the engraving shown on page

307 of your July issue. We dare say that

there are examples on other roads which
will parallel the difference between the 12-

ton Denver & Rio Grande engine built

thirty years ago and one of their loo-ton

modern locomotives, but to have them
shown so clearly in a single picture re-

quires but a few lines of explanation.

In the earlydays of railroading the mini-

ature steam horses answered the purposes

very well, but this was before the passen-

ger and freight traffic had assumed such

gigantic proportions. In order to handle
the present business of the average rail-

road, such small engines would of neces-

sity be compelled to run much closer to-

gether with trains than would preserve

the safety of employees and the public.

Besides the additional expense which
would be necessary to operate so many
light trains it would be impractical in this

enlightened age.

Thus, the large locomotive is made neces-

sary, and to the superintendents of motive
power and master mechanics of the various
roads belongs the credit for this and that

improvement in design, as from their plans

most of the locomotives are constructed.

The passing of one of the largest loco-

motives no longer excites curiosity. They
are becoming common on all the roads of
this country. One by one the small pat-

terns are relegated to the "scrap heap,"
and their numbers are painted on monsters
three or four times their size.

The expense of building larger locomo-
tives does not constitute the total expendi-
ture of the railroad company. Heavier
and stronger ties, spikes and rails must
replace the light-weight track material and
culverts and bridges must be strength-

ened, in order to maintain the greatly in-

creased weight with safety.

Then there is another point which has
given railroad officials much concern.

While the locomotive is necessarily grow-
ing larger, not so with the fireman who is

to supply it with coal, and, quite to the
contrary, the generations are each reduced
in stature and physical strength, and the

problem of firing them successfully seems
beyond the capacity of the average man.
It has long been conceded that mechanical
stoking, especially for the larger engines,

must come sooner or later, and this is

proven by the deep interest which was
taken in the stoker on exhibition at the

Saratoga Convention and the eagerness of
the officials of leading roads to install the

machine on their lines. It is clearly evi-

dent that the stoker will become a con-
spicuous figure in railroad practice during
the next few years, and solve the problem
of handling the large engines with much
greater economy and without imposing
such a vast amount of hard labor on the
fireman.

There is no doubt that the large engine
has come to stay, and railroad men, from
the general manager to the fireman, seem
to appreciate an invention which will make

more steam at less cost and with reduced

labor. J. R. Luckey.
Cincinnati, Ohio.

An Appreciative Reader of Railway
and Locomotive Engineering.

Kindly allow me to express my appre-

ciation of Railway and Locomotive En-
gineering and to thank you for the ben-

efit I have received from it. Although a
new subscriber and an Englishman, I seem
to have become acquainted with the whole
of the American railway world. Your
articles are so practical, so comprehensive
and yet so simple that no brain fag results

from their study, and this is a great advan-
tage to a busy man. In short, I should
like your contributors to know that at

least one foreigner, although not in his

own country, has thoroughly appreciated

their ideas and manner of expression, and
awaits with impatience each month the

Railway and Locomotive Engineering.

F. SiMMONDS, M. I. M. E.

Corfu, Greece.

Flattening of Driving Wiieel Tires.

In the March number of Railway and
Locomotive Engineering an editorial ap-

peared which stated that "it is a very
decided belief among practical locomotive
men that the practice of running engines
with a full open throttle is responsible for

much of the flattening of tires; also, that

the same position was taken by Mr. Curry
in a discussion in the Northwestern Club
meeting, where he told "that on the level,

sandy districts flattening of tires was much
more common than on the hilly divisions."

Mr. Curry makes no explanation whether
the engines were run with a full throttle

or not. In the May number I asked "How
can the power as applied against the pis-

tons, with a full open throttle and pre-

sumably a short cut-off, affect the contact

between the tires and the rails under them
to make flat spots?"

Mr. Whalen. in a very able article in the

July number, states that "the wear of the

tires is in proportion to the weight upon
it, so if the weight pressing tire against

the rail is greater at some parts of its face

than others, it is reasonable to believe the

tire wear to be excessive at the points in

contact when pressure is greatest."

It is not a fact that there is greater pres-

sure upon the rails when both main pins

are being pulled over from back center

tc forward, while steam pressure is behind
the piston, than when steam is in the for-

ward ends of cylinders, pushing the driv-

ing wheels out from under the engine,

figuratively speaking?

I have many times, when having a hard

I'ull with a freight train on a grade, no-

ticed a slight slip of the driving wheels un-

der those conditions, showing that tires

wear much faster upon the parts nearest

the pins.

Mr. Frost in the August number, with
his good-natured sarcasm, does not throw

any light upon the subject, merely assert-

ing that a full throttle flattens tires. I

hope our friend will send to Railway and
Locomotu'e Engineering for publication

those cards he took with that new indicator

with an explanation of how flat spots on
tires are caused by inside lap, presuming
by his description that such was the case.

One would suppose that our friend's

engine that had as much steam on one
side of the piston as the other "to over-

come this back pressure" would stand still

most of the time, making it impossible to

flatten her tires. J. W. Chamberlain.
Boston, Mass.

High and Low Pressure Burners.

My attention has been attracted by a

paragraph in the August number of Rail-
way and Locomotive Engineering, stat-

ing that the high-pressure oil burners have
been replaced by low-pressure burners of

the Reese & Walton type at the Altoona
shops of the Pennsylvania Railroad. This
surprises me greatly, as prior to 1895 these

burners were in use at this point and were
replaced by high-presure burners. I pre-

sume that some marked improvements
must have been made in the Reese & Wal-
ton burner to warrant this change, and
would request, if possible, you publish a

cut showing the new burner.

The circumstances under which this

change from low-pressure to high-pressure

burners was made in 1894 or 1895 (I do
not recollect the exact date) were as fol-

lows :

The low-pressure burner in use at that

time consumed a large quantity of oil and
deposited considerable carbon in the form
of "niggerhead" at the burner end of the

furnace. Mr. R. T. Browne, at that time
assistant master mechanic at the Juniata
shops, took up the matter of heating by
fuel oil in a very thorough manner, the

result of his labors being a high-pressure

burner that consumed considerably less oil

than the low pressure, and insured com-
plete and perfect combustion, not a vestige

of carbon being deposited on the inside

of the furnace and rendering it possible

to run the furnace at full capacity with no
vent, except through the stock holes.

This burner was so economical and effi-

cient that it finally displaced the low-

pressure burners at the Altoona shops, and
was taken up by several large companies
using liquid fuel, after thorough investi-

gation of the principal existing types.

Among these concerns, I believe, was the

Pullman Car Company, who put in a

large installation of these burners, and I

have never to date seen a burner that is

the superior of the Browne burner.

Many of your readers have doubtless

seen the beautiful battery of bolt-heating

furnaces at Juniata shops, the design of

which originated with Mr. Browne, and I

am, therefore, very much interested in the

newly discovered points of superiority in

the low-pressure burner, which have en-
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ablcd it to sidetrack the high-pressure, and

trust that I may be enlightened through

the pages of your valuable paper.

Robert Rennie,

Carbondalc, Pa. Master Mechanic.

Sharp Curvature of Track.

A gentleman in Tennessee writes us,

saying that he has a great deal of trouble

with engines cutting their flanges. He
says that they cut front and back on both

sides alike, and a set of tires will not run

more than five months. He says that the

road is full of curves, and some of them
almost flat, and wants to know what ele-

vation the outside rail on a curve ought

to be for a speed not exceeding 15 miles

an hour.

We sent the letter to Mr. Reuben Wells,

general manager of the Rogers Locomo-
tive Works, for his opinion of the case,

as he has had a great deal of experience

with engines working on roads having

very sharp curves. From Mr. Wells we
have received the following letter, which

may be of intercut to a great many of our

readers besides the inquirer:

"This gentleman's experience is prob-

ably but little different from that of others

operating roads of the same curvature of

track—that is, the flange and outer rail

wear is excessive. His question is. How
can these evils be reduced to a minimum,
etc. ? The curves are 14 to 16 degrees, equal

to about 410 to 360 feet radius respectively.

An arrangement of parts whereby the

wheels can move in the lateral direction

with the least resistance, allowing their

flanges to conform to the curvature of the

rails, will reduce the flange and rail wear
to as low a point as is practicable. To
best accomplish this, a short wheel-base,

lateral play of the wheels on the rails and
of the rear axle in the boxes and a proper

elevation of the outer rail of the curves

are likely the simplest and best plan. The
curve elevation need not be that usually

adopted to suit the speed, but that neces-

sary to impart to the wheels of the moving
engine a tendency to slide down hill in

the lateral direction—that is, towards the

inner (lower) rail of the curve. If, for

instance, the track is straight and one of

its rails elevated somewhat above the

other, as per Fig. i, the wheels in rolling

along would naturally run with their

flanges against the lower rail, as at A,

and away from the higher rail B. The
elevation of the outer rail of the curve

would therefore have the same effect

—

produce the same tendencj'—provided the

wheels are free from other forces and in-

fluences preventing it. Ordinarily some
of them at least are not entirely free, as

will be readily understood ; but to what-

ever extent they are free they will tend

towards the low rail ; therefore to what-

ever extent the elevation of the outer rail

produces, that result is beneficial in lessen-

ing flange friction. The wheels of a loco-

motive held in a rigid frame are not,

therefore, entirely free as individual pairs

to move in the lateral direction, except to

a very limited extent
; yet the elevation of

the outer rail has a tendency to cause the

engine as a whole to run towards the

lower rail ; thus relieving, to some extent

at least, the wear of flanges and rail that

otherwise would occur. I infer it is de-

sirable to have a locomotive which, for a

given total weight, would haul a great

load. In our opinion a consolidation en-

gine would come nearer fulfilling that re-

quirement than that of any other type. It

would have a greater percentage of its

total weight on the drivers, would have

less weight per driver than one of any

other type of equal total weight. Its radial

truck, if properly designed, reduces its

wheel-base to practically no more than

that of its drivers, and if the rear axle

was given sufficient lateral play, its rigid

wheel-ba=e is practically even less than

than. With, say, 51-inch drivers its

'rigid' wheel-base need not be more than

14 feet and its total about 21 feet 6 inches,

as per Fig. 2.

"The sharpest curve mentioned is 16

degrees—360 feet radius. If a consolida-

tion engine with the wheel-base men-

tioned !; placed on such a curve (Fig. 2)

and that of wheel No. 3 will bear equally

against the rail in passing the curves, the

tires on wheels, if made 6 inches wide,

can without detriment be set in (each

tire) Yi inch beyond that of wheel No. 3,

so that the distance between flanges will

be % inch less than that of wheel No. 3

;

this leaves 5^ inch more at each wheel of

axle No. 4 to be provided for, which can

be done by giving that pair a total lateral

play oi 1% inches between wheel hub and

the driving boxes. The difference in gage

of wheels 3 and 4 is no more than was

the practice many years ago, when com-

promise wheels were run over both 4-foot

lo-inch and 4-foot S^-inch track without

experiencing any difficulty. The parallel

rod between axles 3 and 4 can be so con-

structed as to allow of the requisite lateral

movement of axle 4 by a peculiar design

of joints at pin 4 and knuckle 3. The ele-

vation of the outer rail of the curve, to

give the best result, can probably only be

arrived at by experiment, as the elevation

in this case would not likely be that neces-

sary to counteract the influence of speed,

but that requisite to produce the effect of

keeping the flanges so far as possible from

cutting themselves and the outer rail at

the tires of Nos. I. 3 and 4 pairs flanged

and No. 2 plain, and the center line of

the engine and that of the truck coincide

at C and D (axles i and 3), the flanges 01

these wheels will be an equal distance

from the outer and inner rail. The flange

of the outer wheel on axle No. 4 would,

in its proper position, then be I inch to-

wards E, or ^ inch beyond the inner edge

of the rail, while that of wheel No. 3

would be 5^ inch inward from the rail.

Therefore if axle No. 4 is given a total

lateral p\ny of I inch, the flanges of these

wheels on axles Nos. 4 and 3 will both

bear against the outer rail equally in

backing around curves of 360 feet radius

;

so that each wheel in that case does an

equal share in guiding the engine. The
wheels on axles No. i would be central

with the track, and the truck wheels at T
would be 2 inches from their central posi-

tion towards the inner rail. That position

they would assume with a small amount
of lateral pull on the front of the engine,

by using swing motion hangers of a some-

what greater length than usual. This

would leave the flanges of the drivers to

practically guide the engine along the line

of curves. The length of the radius bar

of the truck should be that necessary to

have the truck axle center point to the

curve's radius center. To allow the

wheels of axle No. 4 to meet the require-

ments shown in Fig. 2, so that the flange

Flij.

slow speeds. An engine designed as indi-

cated above, with the requisite elevatior*

of the outer rail of the curves and the

location of the drawbar attachment on the

engine as far forward as possible, would,

I think, operate as satisfactorily as it

would be possible for an engine to do un-

der the conditions of track curvature men-
tioned by your correspondent. At any

rate, we would be ^yilling to guarantee an
engine, such as outlined above, of our

build, to give as satisfactory result in the

matter of curving and in other respects

as it is practicable to make an engine of

that class for service on a line with curves

such as he mentions. R. Wells,
"Gen. Mgr. Rogers Locomotive Works.

"Paterson. N. }."

Auxiliary Quadrant is Old.

I see on page 347, August issue, auxili-

ary quadrant for close cut-off, which was

the same as looking at an old friend. In

the early /o's the Rhode Island Locomo-
tive Works built for the Great Western

Railway of Canada nearly two hundred

locomotives, each of which was equipped

with this same arrangement. It was de-

signed by the superintendent of motive

power of that railway at that time. His

name was W. A. Robinson, of Hamilton,

Can., and, so far as I know, he is yet living

there. One of them was used on an engine

for the Boston, Lowell & Nashua Railroad
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(now Boston & Maine). Name of engine,

"Cloud." 'Engineer Tibbetts ran on Mon-

treal express for a long time. Master me-

chanic of Cambridge shop, Mr. Sumner,

•can without doubt furnish full particulars

of its value. He was at that time what

would be called road foreman of engines.

There are many of the old Great Western

Railway engineers also that can say about

liow much real saving it showed.

H. Fk.\ncis.

Australian Railroading.

I am sending you a few photographs of

the South Australian engines, etc. No. I

is a Baldwin 3-foot 6-inch gage engine.

not take the 5 and "-chain curves half so

easily as the Yanks.

No. 2 shows a sheep train (empty), just

arrived from the South—same class of

engine as Fig. I.

No. 3 shows a picture of the early days

in the far north, at Farina, during the

construction of the Transcontinental

Railway ; shows English and ,\merican

engines, and bridge material lying around

;

engine shed in the distance.

No. 4 shows two flyers, 6-foot 6-inch

wheel, 26-inch stroke, i7'/-inch cylinders.

These engines run the interstate express

and passenger trains between Murray

Bridge, in South Australia, to Serviceton,

Melbourne or Adelaide (East or West),

as the case may be. This house stands on

disputed territory, between South Aus-

tralia and Victoria, joining States; but

neither State has declared war up to now.

I hope you will not be afraid of the fierce-

looking soldier in the doorway ; it is only

Fireman Brown with his volunteer tog-

gery on. Jack Paynton. in dark clothes,

stands next to him. If ever you come thi-

way. don't forget to give^him a call. I

will endeavor to get you another bunch

of snapshots shortly.

I am glad to see at least one of your

subscribers took my tip, re the castor oil

cure for priming. I tipped castor oil or

glycerine through R.j^ilway and Locomo-

tive Engineering months ago, and it was

the first I had seen of it since.

C. B. Walkington.
Murrav Bridge. South Australia.

FIGS. I AND 2. A BALDWIN ENGINE IN' Al-STRALI.\—A SHEEP TR.MX IX AUSTKALI.X.

Brought from America in 1881. I think

it was, they have done good service, and

continue to do so. Mr. Rhodes erected

them at Port Augusta and Port Wake-
field; possibly you know him. I am not

likely to forget the sport at the trial trips

of these engines. No one was used to

this kind of engine, and the drivers used

to play the de'il, setting fire to crops.

Then they were blinded with spark-ar-

resters, and it often used to happen, stop-

ping to blow up ; but once the men be-

came used to them they preferred them to

the more rigid English engine, which did

in Victoria, only carrying 145 pounds

pressure and run on a 60-pound rail ; not

much can be expected of them. The aver-

age speed is 45 miles per hour—ruling

grade, I in 80—with 200 tons behind. They

do very good work, but the rail soon cuts

the tires. They are 5-foot 3-inch gage

(see narrow-gage rail, in between main

line rails).

No. 5 shows a bush boarding house,

kept by Jack Paynton, an ex-rail em-

ploye. Excursion passengers on return

trip have to stay at these houses of ac-

commodation overnight, and leave for

A Young Admirer.

Having been a regular subscriber and

r.n enthusiastic reader of your paper since

January 1st, 1898, I have felt for some

time like dropping you a line and saying

''Hello," for I feel as if I was personally

acquainted with your staflf, and unless you

are very dififerent from other publishers,

why, you like to hear from your old

"subs." and have them tell you that your

magazine is all right, and the only fault

that might be found with it is, "it don't

come often enough."

I often find one single article in your

journal worth more than the annual sub-

scription price.

Now the most pleasing thing about your

journal is, I have a little boy eighteen

months old who can identify your journal

among any quantity of all kinds of other

papers, and he will immediately pick it out

and say "Choo-Choo Boo." meaning Choo-

Choo Book. I have noticed from time to

time of little fellows whom you have men-

tioned that took great interest in looking

ft the pictures. But, for age and genuine

interest, I believe my boy takes the prize,

for he has become "expert," and his little

immatured mind prompts him to identify

wheels, connecting rods, levers and all

manner of parts with the construction of

engines.

If I was a railroad man it would not

seem so strange, but I am not. I hold a

position as machinist in the Parrott Car-

riage Manufacturing Company's establish-

ment. Very seldom does my lad see a

"live" engine, or "Choo-Choo," as he

terms it.

I have always taken my subscription

through Loring & Co., local dealers.

I certainly wish the Railway and Loco-

motive Engineering journal all kinds of

success and prosperity.

Yours very sincerely,

Geo. W. Wood.

San Diego, Cal.

P. S.—My baby's name is Willard S.

Wood.



SeptemlxT, 1901. RAILWAY AND LOCOMOTIVE LXGIXEERIXG 389

Flat lires.

Mr, J. Frost writes n very good article

ir. August issue on "Flat Tires. " but we

have not got so much inside lap as

we had a few years ago. If this is the

cause, the exhaust nozzle being too small,

should also be mentioned, as it would

have the same effect. But something

should he said on the driving-box pound,

as the reader will plainly see that the

driving boxes are the necessity for tak-

ing care of an engine. Where there is

a pound in the driving box. there also

must be a slip on the wheel, and where

there is a pound in the driving box there

is also a strain on the rods, which will

cause the wheel to slip to each revolution.

The slip on the wheel may be ever so

small, but by figuring the revolutions of the

wheel that the engine makes to the mile,

it will plainly be seen that the engine will

wear flat spots on the tire, which is also

found more in the pooled engines than

vhere the men run regular engines, as lit-

tle or no care is taken of the w'edges be-

cause the engineer will not set up the

wedges on every engine he takes out for

trip. It is only in the last few years

since the pool system was started that we

have had so many flat worn tires. Let

there be more care to the driving boxes

and there w-ill be fewer tires flattened.

J. F. KfKTH.

Fond du I.ac. JJ'is.

Locomotives at the Pan-American
Exposition.

The attraction of moving machinery

and of movement generally that appeals

so much to the world was very well illus-

trated in the Baldwin locomotive with the

Vanderbilt firebox and tender exhibited at

the Exposition. We have illustrated the

engine on page 247 of the June issue,

and it proves to be one of the most at-

tractive objects connected with the Ex-

position.

The Baldwin Locomotive Works exhibit

three locomotives on one track in the

Transportation Building, and this engine

is the first one on the line. It is succeed-

ed by a consolidation engine built for the

Buffalo & Susquehanna, which is a simple

engine with cylinders 22 x 26 inches. The

boiler is 66 inches in diameter and pro-

vides 2.282 square feet of heating surface,

with 52 square feet of grate area.

The next engine is a consolidation v.itli

wide firebox, built for the Lehigh \'alley

people. This is a particularly attractive

engine and is a compound with cylinders

1/ and 28x30 inches. The boiler is 66

inches diameter and has 2.968 square feet

of heating surface and 76 square feet of

.grate area. .A. conspicuous thing about

this engine is the great size of the bear-

irgs. particularly the crank-pins and side

rod bearings. The guides are also notable

for their length, a feature which has been

developed to compensate for the differen-

tial pressure between the high and low

pressure cylinders.

FIGS. 3 -AND 4. AUSTR.\LI.\X R.MLW.W SCENES.

XPOYNTONs
ederalJR/vilway Rqqms

FIG. 5. AN" AUSTRALIAN STATION RESTAURANT.

Besides the ordinary locomotives the

Baldw-in people exhibit a mining electric

motor only about 4 feet high, which is

said to be w-onderfully efficient in doing

work underground. Another thing they

have which is attracting a great deal of

attention is a working model of a Vau-

clain engine, which is operated by air and

has a transparent plate on the top of the

steam chest which enables people to watch

the operation of the valves.

We are indebted to the Railway Maga-

ciiic, of London, for a variety of beauti-

fully lithographed locomotives and trains

in color, showing the different colors in

which the locomotives and trains belong-

ing to various railways appear. We have

repeatedly had requests for plates of

colored locomotives, and if any of our

readers wish to have these, we recom-

mend them to correspond direct with the

Railzt.'iiy Mag.iciiw.
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Peculiar Wear of Valves and Seats.

The annexed sketches show peculiar

wear of valves and seats found on fast

passenger engines on one of the Western

roads. These engines are of the ten-wheel

type, 78-inch drivers, 20 x 26-inch cylin-

ders, and carry 200 pounds boiler pressure.

Balanced slide valves of well-known type,

as shown by Fig. 8, are used and the valve

motion is of the ordinary transmission

bar type and valve travel of 5V2 inches.

Shortly after the engines were put into

service, an excessive peculiar wear of

valves and seats was noticed, and Fig. i,

2, 3, 4, 5 and 6 show the character of this

V. ear. These sketches are typical of all

the data found, Figs. 4, S and 6 being taken

before any alterations were made in valve,

?nd Figs. I, 2 and 3 the present form.

As shown by these sketches, the wear is

small upon the bridges, and, many times

after long service, a wear of from 1-16 to

Ys inch was found on lowest part of seat,

with file marks still present on the bridges.

The greatest wear in every instance was
upon the back edge of valve, and on the

back outer edge of steam port on the seat,

as shown by the sketches. This peculiar

wear was at first thought due to a spring-

ing of the valve, and various changes were

made to strengthen the valve, resulting in

that shown by Fig. 9, the present form.

Both ring balancing and strip balancing

were used and of different balancing areas,

also an open topped valve, to allow ex-

haust pressure to pass through the valve,

was tried. The engine was run about 400

miles without any balance on the valve,

but the peculiar wear still remained.

Special lubricating devices with the best

of lubricating oils were employed, three

well-known makes being used, one being

a force lubricator. In all the valve changes

the character of the metal used for valve

was considered.

The bridges in the valve seats were made
stronger by use of steel wedge-shaped in-

serts and at all times a special inspection

of the engine before the test was resorted

to.

The peculiar wear is still present. Who
can name the cause and state the remedv?

PECULI.^R WEAR OF VALVE SEATS.

Box Cooliiig Water Forced By 5team>

Master Mechanic McBain, of the Michi-

gan Central Railroad at St. Thomas, On-

tario, has a device attached to the "cooling

pipes" on their heavy engines, that is quite

handy. Ordinarily the water pipes run-

ning to the crank-pins and driving boxes

are connected to the water tank and de-

pend on the head of water in the tank for

their force of flow. A small ejector, made
of a J^-inch nipple screwed into a tee in

the water supply pipe and located on the

boiler head, handy to the engineer, does

the business. Steam from the boiler

through this '/s-inch nipple lifts the water

from the tank and forces it out through

the pipss.

If vou think you will need one of the
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coolers, open the globe valve in the pipe

leading to the suspected bearing, then if

you need tlie cold water, turn on the steam,

and the water goes right on the bearing at

once without going out on the running

board. The very small amount of steam

used to lift the water does not raise the

temperature any perceptible amount, un-

less you turn on too much steam.

Examination for Promotion.
CONTINUATION OF TRAVELING ENGINEERS'

QUESTIONS AND ANSWERS FROM PAGE

248, JUNE ISSUE.

Q. 47—When a valve-seat breaks, does

it ever do any damage to other parts of

the engine?

A.—Yes, it is liable to break yoke or

between sides of chest and the bolts hold-

ing cover down so as to close up the crack

tight ; the bolts on side at crack must be

slacked off first.

Q. 50—How do you keep steam from

coming out of dry pipe into broken steam-

chest on the different builds of engines

on this road?

A.—If the steam comes through the cyl-

inder-saddle into bottom of chest at the

ends, would cover the inlet-ports with

blocks of wood and hold these blocks down
with the steam-chest cover and bolts. If

these bolts are gone, make a blind joint in

steam-pipe inside smoke-arch. As this is

liable to be a long job, it may be better to

get towed in. Where steam-pipe connects

with side of steam-chest, take out such

back end of guides with blocks of hard

wood the full size of opening in guides,

securely fastened so they can't work out.

In case cross-head gets loose, it will take

out front head only instead of back head,

guides, rccker-box, etc. On moguls, or

any engine where a crank-pin passes guides

and cross-head, it may be necessary to

block in front end of guides so crank-pin

will clear cross-head.

Q. 52—How do you keep packing-rings

out of counter-bore?

A.—By blocking cross-head just a little

inside of travel-marks on the guides. With
standard engines having double guides on

each side of cross-head, four guides in all,

cut your cross-head blocks as long as the

stroke of the piston, then use a wedge of

r Special Photographer F. W. Blauwit.

NEW YORK CENTRAL "ATLANTIC TYPE" AT WO.;K—ENGINE WITH FAST MAIL (14 CARS) AT FULL SPEED.

valve, bend valve-rod or rocker-arm, bend

eccentric-rod. or slip eccentric. A piece

of seat may break off small enough to get

down through steam-port into cylinder and

break piston ; if that side is disconnected

it cannot do any other damage going home.

If any part was damaged it must be dis-

connected so it cannot move and do more

damage.

Q. 48—What would you do with top

rocker-arm broken?

A.—Disconnect that side of engine.

Q. 49—How do you fix broken steam-

chest if steam leaks out badly?

A.—If steam-chest is cracked down
through one side only, would wedge in

bolts as may be necessary to loosen up

chest, take the ball-ring out of joint, slip

a piece of board in and tighten up joint.

To loosen up chest to get out ball-joint

ring, it is sometimes necessary to take out

steam-chest cover-bolt that goes through

steam-inlet port, all the bolts on opposite

side of chest and the one next stuffing-

box, so chest can be moved away from

ball joint. You may be able to put a piece

of thin iron in next the fiat side of ball-

ring so as to blind the joint and leave ball-

ring in there. Disconnect that side.

Q. 51—How and where do you block

cro-S-head when disconnecting?

A.—On standard eight-wheel engines in

hard wood between guide-block and cross-

head to hold cross-head solid.

Q. 53—Would you take out cylinder-

cock at the end piston is in?

A.—Yes, or block it open; then if valve

shifts or leads you will get notice at once

by the steam coming out there.

Q. 54—What would you do if main-rod

ftrap or cross-head should break?

A.—Disconnect that side. Block in

front end of guide so piston could not

move back in cylinder, which it might do

if engine stopped very suddenly when coup-

ling on to train. When strap or cross-

head breaks, the forward cylinder head

generally gets broken also.
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Q. 55—What should be done if side-rod

or back-pin breaks?

A.—Take off all broken parts, also side

rod on opposite side of engine.

Q. 56—Can all four-wheel switch-en-

gines be run with their own steam with

the side-rods down?
A.-^No ; on some builds of engines the

forward crank-pin is liable to strike cross-

head or the key through piston-rod. as

when side-rods are down crank-pin does

not always pass the cross-head at the exact

place where it will clear, as it must do

when side-rods are working. Cut off the

end of this key so it will clear, if that is all

that is in the -way. On some engines the

eccentrics are not on the same axle the

main rods are coupled to ; these engines

must be towed in if all side-rods are off.

Q. 57—Why do you take side-rods down
on the opposite side to the broken one?

A.—To avoid straining or bending the

rods or pins. If forward wheel slips when

rod was on center some damage would be

done.

Q. 58—What is the effect of sanding the

rail while the engine is slipping without

first shutting off steam?

A.—If an engine catches on sand while

slipping, it is liable to spring a side-rod,

break a crank-pin or spring the axle. The

size of drivers has something to do with

this ; it is worse with a large wheel than

with a very small one, like a "Consolida-

tion" has.

Q. 59—Is it good policy to allow sand

to run from one pipe only?

A.—No; it brings most all the strain

on one side, while the power is coming

to both sides of engine, and is likely to

spring the axle.

Q. 60—How do you block up an engine

for a broken driving spring or hanger?

A.—If engine was raised with jacks,

would block up the end of equalizer that

had been connected to broken part, so it

was a little higher than before, to allow

for setting. It is customary to also block

up between driving-box and frame at the

box where spring is broken. If this is

a forward box. it puts the load on that

box, which may be too much ; it is better

to block up over back driving-box. which-

ever spring is broken ; the weight is carried

there best. (See question 72.) If engine

was raised by running up on blocks or

wedges, would put a block on top of box

under broken spring first, if possible, run

that wheel up on wedge till the engine

was raised up so equalizer could be

blocked up level again ; then put block

over back box also, to carry what weight

of engine the spring still at w'ork on

that side would not hold up ; take out the

broken spring or hanger if necessary. If

equalizer is under frame and boxes, block

under the end that will hold it in proper

place.

Q. 61—With a broken equalizer?

A.^If on a standard eight-wheel engine

do the same work as for broken driving-

spring on that side. Take out broken

parts, if necessary. If an engine equal-

izer, block on top of truck oil-boxes and

under top bar of engine-truck frame. If

it is the cross-equalizer on a four-wheel

switch-engine, block up between top of

forward boxes and engine-frame ; some of

these equalizers are located under the

bottom rail of frame, with the hangers

going up outside of frame, in which case

you can block between hanger and frame.

For broken cross-equalizer between the

forward drivers of a mogul, it will be

necessary to block on top of forward driv-

ing-boxes : if equalizer going to center

pin is broken or disabled, a block can be

put over cross-equalizer and under boiler,

and thus get under the used of forward

driving-springs.

Q. 62—With broken engine-truck spring

or hanger?

A.—If it is a four-wheel engine-truck,

block over the equalizers and under top

bar of engine-truck frame close to band

of spring, high enough so engine will ride

level with other side ; with mogul, over

the truck-box. If engine-truck center-

casting breaks on a standard engine, block

across under truck-frame and center-cast-

ing and over the equalizers, from one side

to the other; a couple of pieces of rail 4^/2

to S feet long come handy for this. Or
you can put a solid block under the en-

gine-frame next to cylinder-saddle and

on top of truck-frame on each side. This

plan will give you the use of the engine-

truck springs, although it does not always

hold the center-casting up against male

casting under smoke-arch, so engine will

track straight.

Q. 6,s—With broken intermediate equal-

izer on mogul ?

A.—Block over driving-boxes if neces-

sary, as with the cross-equalizer broken

;

I'nder the boiler and over cross-equalizer

il engine-truck equalizer is disabled.

Q. 64—With broken engine-truck center

pin on mogul what is to be done?

A.—Block up same as for broken equal-

izer, except that a block is needed over

t.-uck-axle and under front end of equal-

izer; a truck-brass comes handy for this

purpose.

Q. 65—What should you do when a tire

breaks and comes off the wheel on a stand-

rrd engine?

A.—If it is a main tire, raise that wheel-

center up off the rail a little higher than

the thickness of the tire to allow for

engine settling w-hen blocked up ; take out

oil-cellar, so journal would not get cut

on the edges of cellars
; put a solid block

of wood between pedestal-brace and jour-

nal to hold wheel-center up clear of rail

;

?nd block up over back driving-box, so

engine could not settle or get down to al-

low cast-iron wheel-center to strike the

rail. It will take considerable strain off

the pedestal-brace to put a block under

spring-saddle and on top of frame. Tak-

ing out this driving spring makes a sure

job. Take off all other broken or dis-

abled parts ; if rods are still in good order,

leave them up. If a back tire, block up

in the same manner as for main tire, ex-

cept that blocking comes next other jour-

nals and boxes. If engine is very heavy,

it may be necessary to carry part of the

weight of back end of the engine on tend-

er. This can sometimes be done by wedg-

ing up under chafing-block on engine-deck

and over coupling-bar ; at other times it

may be necessary to lay a solid tie or short

rail on top of deck, the end against the

fire-box, extending back into tender.

Chain around this tie or rail and to the

frame of back driving-box pedestal, and

block up under end that is on tender, so

weight of engine will be carried on rail

or tie back of tender. (See questions

70 and 72.) This plan of blocking leaves

three good tires on the rails, and the dis-

abled wheel carried away from the rail.

Run wheel on blocks to raise it clear of

rail when possible.

Q. 66—With front tire on mogul or ten-

wheel engine ?

A.—Block up under Journal of disabled

wheel same as described in previous an-

swer ; in addition, it will be necessary to

block up to put more weight on engine-

trucks.

Q. 67—With main tire on mogul?

A.—Block up under main journal and

over back driving-box. If \frith either tire

broken on mogul or ten-wheel engine side-

rods have to be taken off, it may be neces-

sary to be towed in if crank-pin in for-

ward wheel does not clear cross-head when

side-rods are uncoupled. Some mogul and

ten-wheel engines have the main tires

without flanges, others have the forward

pair "bald,"' which makes a little differ-

ence in keeping them on track when

blocked up. (See question 56.)

Q. 68—With the back tire on mogul ?

A.—Same as for back tire on any other

engine, taking off all broken parts. To
hold flanges of the good tire against the

rail when running, chain from end of

engine-frame and deck (the step-casting

is handy for this) across to corner of ten-

der behind the good tire; this will hold

flange over and tender vifill be used to hold

back end of engine on rail.

Q. 69—With both back tires on mogul ?

A.—Raise both wheel-centers up to clear

the rail and block under journals to hold

them up. Arrange to carry part of the

weight of back part of engine on tender,

as per answer to question 65; chain back

end of engine each way to tender-frame,

so main wheels will have no chance to get

off track. Or a shoe or "slipper" having

a flange on one side can be fastened to

w-heel-center (a piece of old tire will make

a good one), the wheel-center blocked so

it will slide, and bring engine in that way.

Another way is to take out the back

wheels, as in case of a broken axle, and

put in a car-truck, blocking up under en-

gine-deck; this is a job for the wrecking-

car. With a four-wheel switch-engine with

front tire broken, if engine is still on track,

front end of engine can be chained to a



Septenibtr. igoi. RAILWAY AND LOCOMOTIVE EXGIXEERIXC; 393

flat car, which will carry the weight and

steer front end of engine. In all cases of

broken tire, it is understood that other

parts of the engine that are damaged must

lie removed ; the tire generally removes

itself.

Q. 70—With back tire or back driver

broken off, how do you fix engine so you

can back around curves when necessary?

A.^Chain across from step on engine-

deck on disabled side to tender-frame on

other side, or put a block from cab-casi

ing or chafing-iron on deck across wheri

the block can brace against tender-frame

;

this will hold good flange against rail.

Look out when going through frogs, as

there is nothing to keep flange from lead-

ing into point of frog.

Q. -I-—At what fixed point is the weight

of engine carried when springs or equal-

izers are in good order?

A.—On a standard engine the "permaneiit

bearings" or fixed points are the equalizer

centers, one on each side of firebox, am!

the center-bearing of engine-truck; with

moguls, where equalizer-centers are fa>t

ened to frame and to center of cylinder

saddle. With most all four-wheel switch

engines the w'eight is also distributed ti

three points, which are the back driving-

boxes and middle of equalizer which ex-

tends between the forward ends of front

driving-springs. Engines are designed t'

carry their weight on three points, so al

wheels will bear evenly on the rail; equal

izers are then used to distribute the w-eight

to all the driving wheels evenly.

Q. 72—Where is the weight carriil

when blocked up over the forward driving;

box?

A.—If blocked up over forward driving-

bo.x .'olid. this box takes all the weight

that was carried on both boxes on thai

side, and a little more, as the block conu

-

more nearly under the center of the engiiv

than the equalizer-post does. If the bloc:

over driving-box carries the weight whici:

was carried by equalizer before, it will

have a double load on it. When blocked

up solid over a driving-box, as in the case

of a broken tire, the weight of entire en-

gine comes on engine-truck center, the

equalizer-post on good side of engine, and

on block over driving-box on disabled side

of engine.

Q. 73—When blocked up over the bac:

driving-box?

A.—On that box, on the equalizer-post

on opposite side of engine, and engine-

truck center-casting. A block over back

box carries less of the weight than a block

over forward box, as the engine truck car-

ries a larger share of the load. The nearer

the center of the weight of an engine the

blocking is located, the greater proportion

of the total weight the block carries. As,

for instance, if a standard eight-wheel en-

gine balances, or had half her weight ahead

of and half behind the main axle, if

blocked up solid over main axle, in case

of a broken axle on both back tires, these

blocks over main boxes carry the entire

weight of the engine. If all wheels are

bearing on the rail and springs still in ser-

vice, the springs take some of the strain

off the blocking.

The industrial department of the Lacka-

wanna Railroad, in charge of William B.

Hunter, and having its headquarters at 26

Exchange place. New York city, has just

issued a 300-page booklet under the cap-

tion "'Indu-triHl Opportunities."' This

lacturcrs in the selection of the most

favorable site for their industrial enter-

prises ; second, to help cities, towns and

villages along the line to expand and

broaden through the location of new in-

dustries. Advantages of this line in the

mining regions of New Jersey and Penn-

sylvania and the agricultural districts in

the State of Xew York are fully set forth.

Copies of the book will tie forwarded or>

application to the industrial department.
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VIEW ox THE C.\RSOX RIVER, XEV.\D.\, FROM THE VIRGIXI.V & TRUCKEE R.\1LR0.\D.

work treats of every town on the line,

showing its population, its distance from

New York and from Buffalo, its railroad

facilities, its leading industries, its leading

shipments, its rate of taxation, cost of

labor, rent of houses, how lighted, whether

it has water-works, principal power, ap-

proximate cost of steam coal, approximate

value of lands, and describing vacant lands

or factories available for manufacturing

purposes. In the introduction the aim of

the Lackawanna Railroad is set forth as

follows : First, to give assistance to manu-

One of the advantages of American meth-

ods in machine construction is the inter-

changeability of parts and correct stand-

ords. The American Locomotive Com-
pany has an opportunity to show that there

is something in a name after all. by adopt-

ing methods of manufacture that will go

far toward standardizing the parts of loco-

motives of the same power and weight like

fxles. driving-boxes, eccentrics, crank-

pins, etc., so that on a railroad with en-

gines of different makers there will be

some common standard parts.
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The Art of Seeing Things.

The Master Car Builders' Association

have appointed a committee to formulate

a code for the examination of car inspect-

ors. This is an entirely new departure in

the way of examinations, for it is not in-

'tended so much to show what a man knows
about a car as to prove his capacity for

detecting defects which might cause an

accident if overlooked. It is decidedly a

move in the right direction and one which

ought to be extended to many other de-

partments of industry.

The appointment of the committee was
made as an endorsement of remarks made
by Mr. G. W. Rhodes and Mr. W. E.

Symons at the Master Car Builders' con-

vention on the question : "Cannot the

•general work of car inspectors be improved
by giving more attention to eyesight and
Tiearing of the men?" Mr. Rhodes made
a strong plea in favor of the habit of ob-

servation being more cultivated, and held

that cultivating the habit of seeing things

was of especial value to railway men, par-

ticularly to car inspectors. He said that

much stress has been laid on good inspec-

tion of engines in roundhouses, but how
many of us examine the eyes of the men
who do the inspecting? It is the same
with the selection of car inspectors. Those
making the selection are not careful

enough to find out if the man seeking

the position has the physical qualities to

make an efficient inspector—viz., good eye-

sight and hearing. Mr. Rhodes mentioned

a case where trucks were breaking down
on the road after being inspected and in-

vestigation proved that two of the inspect-

ors had very defective eyesight and could

not see dangerous defects.

Mr. Symons directed attention to the

practice of employing men as car inspect-

ors when they were unfit for train service

through age and infirmities; it was a com-
mon practice to employ such men as car

inspectors. He cited a case where an in-

spector with defective eyesight permitted

a car to leave a terminal with 14 inches

Of a wheel flange gone and it resulted in

a wreck which cost $14,000.

The practice of employing men with de-

fective vision to fill the important position

of car or locomotive inspector is no doubt

too common, but the greatest evil and

that which is most widespread is the em-

pioying of men who have normal vision

but have no faculty of observation. They

gc about with good eyes wide open, but

they do not see anything in particular.

1 he proper examination as to the fitness

of a man for the position of inspector will

require him to go over some cars or loco-

motives in daylight and at night and de-

tect defects which are known to exist.

Our system of education is responsible

to a great extent for the lack of observing

habits common to most of our population

especially the male part. Our schools and

colleges educate too much by the cultiva-

tion of memory and too little by the de-

velopment of the observing faculties. In

Europe it is very common to have medical

students study botany, not for what they

will learn about plants, but for the train-

ing the science gives to the observing

faculties. Those who have gone through

this training say that the study of botany

has been very useful in helping them to

diagnose difficult cases of sickness. Train-

ing that enables doctors to tell what is

likely to be the matter with a human be-

ing ought to be even more useful in help-

ing people to diagnose the diseases of an

inanimate machine.

Some people are naturally of observing

habits, but there are very few with the

gifts of Sherlock Holmes among us, but

assiduous training will greatly improve

the least observing of mankind.

The historian, Macaulay, was said to

have such a tenacious faculty for seeing

things that by looking into a shop window
as he passed he could enumerate all the

articles exhibited. That was phenomenal

;

but something near that accomplishment

can be acquired by ordinary people if the

tendency of observing things is cultivated.

As a rule, women possess better observing

faculties than men ; but it is not that nat-

ure endowed them more liberally with the

gift, but that they cultivate it more indus-

triously. A girl who has not reached her

teens will return from church and tell

what every one of her acquaintances wore,

but her brother cannot tell a thing about
how his boy acquaintances were dressed.

That is not a high species of observing

habits, but the cultivating of it tends to

lead into higher lines. As a rule, female
authors are more correct than men in de-

scribing scenes and people connected with

their writings, and the origin of it may be

the observing habits cultivated in noting

the dress of their friends.

In nearly all departments of industry

close habits of observation will increase a

person's efficiency. This is likely to be

emphatically true with trainmen. It is

very important that a locomotive should

be thoroughly inspected on finishing a

journey and that the enginemen should al-

ways be searching for defects. To do this

efficiently, much practice is necessary, and
we think that the ability to detect defects

ought to form part of the examination for

promotion.

Many people who have a natural apti-

tude for observing things allow the talent

to lie latent because they have received no
influence to stimulate its use. We once
knew a somewhat coarse boilermaker who
did wonders to stimulate the observing

faculties of shop boys. This boilermaker,

whose name was Laurie, was engaged on
roundhouse work, and he always had a

boy helper, who was generally the young-
est apprentice. After coming out from the

first firebo.x they had worked in, Laurie

would ask the boy, "How many tubes are

in that boiler?" The answer generally was
that he did not know, as he had not

. counted them. "How many do you think

there are?" would be the next question,

and it would be pressed until the boy made
a guess, and as it would likely be far from
being correct, the boy would be called a

numbskull and other uncomplimentary

names. Next time questions would be

asked about other parts of the boiler or

engine; but as long as the boy was with

Laurie he could depend upon being cate-

chised daily. The result nearly always was
that the boy would get studying details, to

be able to answer expected questions, and
the habit thus acquired, as a rule, became
permanent.

Inconvenient Water Spouts.

We notice in our travels around the

country that at water tanks some of the

passenger trains make two stops, one so

that the spout can be swung around and
miss the top of the tender or end of the

baggage car, and after pulling up six or

eight feet so the spout will come over the

water hole in the tender, another stop is

made. This is because the water spouts
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are too low to clear the side of the tender

and coal on lop of it. although they will

clear the back end of the tender.

If tlie head of the water-supply depart-

ment, no tnatter who he is, had to ride in

the last car in the train along with the

general manager and make a truthful ex-

planation of why two stops were neces-

sary to take water, he would probably put

the blame on the high tenders.

Now, the high tenders are not built

to suit the water spouts, but are high up

because the heavy fast trains cannot make
time with the old-fashioned tenders of

small capacity.

The water-supply department should get

a hustle on itself and adopt up-to-date

appliances. This will give the road a bet-

ter reputation and cut out numerous emer-

gency applications of the air brake at slow

speed, which are charged up to the en-

gineer drawing the train, when they should

be charged to defective water ci"anes.

Outrages on American Citizens in

Mexico.

Most of our readers are familiar with

the practice notoriously followed in Mex-
ico, of imprisoning trainmen when any

accident happens to Mexican citizens

from the operation of trains, without any

regard as to whether the accident was
unavoidable or otherwise. The evil has

been growing in extent for years, without

the United States doing anything to check

it, and recently it has become so scandal-

ous that the Chamber of Commerce of El

Paso, Texas, passed resolutions asking

the United States Government to take

such measures as they deemed proper to

secure to American citizens the protec-

tion of their personal and "civil rights

guaranteed by the Constitution of the

United States, and recognized in civilized

countries generally as reasonable and just.

The petition was sent to the Hon. John
Hay, Secretary of State of the United

States, and he answered intimating that

the United States were prepared to defend

their citizens in Mexico when necessary.

It appears that in Me.xico the railroad

companies are not held responsible for ac-

cidents caused by the operation of their

trains, and that the men operating the

trains are held responsible instead of the

companies, a state of affairs not known in

any other civilized country. The conse-

quence of this is that railroad companies

take no interest in their employes being

thrown into prison and kept there in-

definitely without trial. They prefer that

the men should be made victims, so long

as no damages are exacted from them.

Following this scandalously selfish pol-

icy, the railroad companies, as a rule,

make no reports of the employes being

imprisoned on account of accidents, and
the result is that Mexican prisons are

filled with railroad men who are kept for

months, and even years, without trial.

\.vhile if the railroad companies were to

exert themselves to any extent to have

the men released, there would be no diffi-

culty in having justice done. Mr. Clay-

ton, who has for over four years been the

United States ambassador to Mexico,

seems to have interested himself more in

helping the railroad companies to avoid re-

sponsibility, than in helping the men who
have been unjustly imprisoned, out of the

foul jails to which they have been con-

signed. Secretary Hay naturally referred

to Mr. Clayton's evidence in the cases

which were complained of, and that official

intimated that the reports of the number of

men being imprisoned were greatly exag-

gerated. It was, however, brought out, in

spite of Mr. Clayton, that hundreds of

Americans had been imprisoned that Mr.

Clayton received no information about,

and in whose sufferings he did not interest

himself.

The fact is, that when an official repre-

senting the United States displays more
sympathy with the enemies of our citizens

than with the citizens themselves, it is

natural that those who are treated un-

justly should avoid having anything to do

with the nation's representative. The El

Paso Chamber of Coinmerce has made
out a very good case concerning the

tyranny and injustice to which railroad

men in Mexico are subjected, and it ought

to stir up our government to see that no

more tyranny over American railroad men
in Mexico should be endured. In the old

days of Rome, that great nation held that

an insult or injustice to one of its hum-
blest citizens was an injustice to the

whole nation. One of the glories of Eng-
land, and one which pushed the small

island into prominence in the councils of

the world, has been that wherever an

Englishman went to and remained a citi-

zen of his own nation, the nation protected

him in his rights and saw that he was not

abused or treated unjustly.

Mexico is very close to the United

States, and it is necessary that there

should be a great deal of intercourse be-

tween the two countries, and it has be-

come the habit for Americans to work on

Mexican railroads. They have gone there

at the invitation of railroad companies

and with the consent of the Mexican

Government, and if they cannot be treated

fairly, it is the duty of the United States

Government to compel the Mexican

Government to treat these citizens fairly.

When an American conductor or engineer

is on a train where an accident happens

that is fatal to some stupid or drunken

Mexican, they are one or both immediate-

ly cast into prison in the most contu-

macious fashion. They are treated as if

they were the worst kind of criminals, and
they are very fortunate if they escape

from the most loathsome kind of dungeons

within half a year of their arrest, or are

brought to trial within that time.

In the investigations which Mr. Hay
made on account of the representations of

the Chamber of Commerce of El Paso, he

found that a great many railroad em-

ployes were incarcerated for months with-

out trial, but he also found that the rail-

way companies did their -ery best to-pre-

vent the number of such arrests from be-

ing put in evidence, and Mr. Clayton ap-

peared to do very little to prevent the

plain truth from being known. We have

no doubt whatever but that Mr. Hay is

anxious to see justice done to American
citizens in Mexico, but we think that the

easiest way towards accomplishing his

purpose would be in removing Mr. Clay-

ton from the position of ambassador.

Promote tlie Practical Men.

The advancement of several railway

mechanical officials of late to be general

managers and other operating officers has

raised some discussion as to why officials

from the mechanical department have been

advanced to higher positions so compara-
tively seldom? This question does not ap-

ply to the great Pennsylvania system East

and West, for it has long been the policy

of that company to advance their road

foremen of engines, master mechanics and
other mechanical men to the position of

superintendent and from there they go up-

ward according to merit and ability until

some of them have landed in the presi-

dent's chair.

A mechanical man has training which
fits him for a superintendent's position

much more thoroughly than does the train-

ing of an office man. The policy of the

Pennsylvania Railroad has been to put the

entire management of each division under

the charge of the superintendent. Master

mechanics, master car builders, road fore-

men of engines, supervisors of track and
all the other officials who keep in smooth

operation the wheels of transportation re-

port to the superintendent and are under

his immediate control. When this system

was inaugurated the management drew
freely from the civil engineering and the

mechanical departments for men who would
bring to the position of superintendent ma-
tured experience of the numerous perplex-

ing problems which the head of a depart-

ment has to meet in dealing with patrons

and men. By following the policy of put-

ting at the head of each division a man
who was at once familiar with engineer-

ing, mechanical and traffic details, the

Pennsylvania Railroad Company made
their system of minor management an un-

mitigated success which excited the envy

of many other companies that were reach-

ing out to make their methods of operating

more harmonious, efficient and econom-
ical. In many instances the management
determined to adopt the Pennsylvania sys-

tem and in not a few cases the change

brought bitter disappointment, discord in-

stead of harmony, and increase of operat-

ing expenses.

The difficulty has been of the same na-

ture as that which caused tribulation when
railroad companies gave orders that fire-

men should fire on the one or two
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shovel system without extending aid

necessary to make that system a success.

The order was issued that all and sundry

on each division should be under the su-

perintendent without any regard as to the

capabilities of the superintendent to su-

pervise intelligently details concerning

rolling stock and permanent way. It is

safe to say that 75 per cent, of the railroad

superintendents outside of the Pennsyl-

vania Railroad are office men with no
practical training. The great mass of these

men are practical and level-headed and
perform their duties as well as could be

expected, but they are seriously handi-

capped by want of personal knowledge
concerning engineering and mechanical de-

tails.

We believe that the growing practice of

advancing mechanical men to the higher

positions in railway service will result in

the lower grades in the mechanical depart-

ment receiving the recognition to which
their experience and attainments entitle

them, and that the whole railroad service

will be benefited thereby.

Transmitting Power by Electricity to

Shop Tools.

A committee of one, and a very strong

one, has been appointed by the Railway
Master Mechanics' Association to investi-

gate and report upon the subject of trans-

mitting power by electricity in railway

shops. This is a very seasonable subject,

for, while a few of our more enterprising

superintendents of machinery are applying

electric motors to their principal shop tools

and thereby effecting a decided saving of

expense, the majority are holding off for

the purpose of obtaining more information

concerning the value of electrical motors.

We have no doubt but the report of the

committee referred to will have the effect

of convincing many of the doubting Thom-
ases that electrical motors are perfectly

reliable.

Meanwhile we would advise those who
are anxious to adopt electric motors and
are hanging off on the ropes of two opin-

ions to read a paper on the "Influence of

Electric Transmission Upon Workshop
Expansion" read at the last meeting of

the American Society of Mechanical En-
gineers.

This paper states briefly and comprehen-
sively a number of the most important

advantages of electricity as the motive
power, not only where the future of the in-

stallation cannot be foretold, but where
the gradual development of a plant or sys-

tem of workshops may be in contempla-
tion:

Future areas of work may be planned
and arranged for with the utmost freedom
and entirely irrespective of power con-

siderations. They can be located as de-

sired, on separate floors, in various depart-

ments or in detached buildings. Original

provision for prospective development is

not necessary in the electric system, but is

required by shafting transmission. There

is no expense for contemplated additions

till they are actually installed as required.

Permanent additions to the electric gen-

erating plant and the distributing system

are made with a gradual and pro rata out-

lay of capital, instead of in disproportion-

ate blocks of new equipment, as required

by mechanical transmission.

Extensions of electric transmission and

new centers of power distribution may be

established at any time and of reasonable

capacity, anywhere and at any distance,

at minimum cost for labor and material.

There is no crowding, overloading, or in-

terference with existing conditions, or with

the daily progress of routine work. Tem-
porary extensions to meet sudden demands
for power at any point are quickly made
by running to the desired location elec-

tric wires or cables. These are easily re-

moved when no longer required and as

readily used elsewhere for similar pur-

poses. The shifts are made with the least

expense of time and labor in handling,

and with no accompanying waste of mate-

rial to suit different conditions.

Auxiliary power is always at hand lor

emergencies and to almost any reasonable

extent, on account of the reserve nature of

the electric supply.

Mistakes With New Devices.

The supply men who give you the glad

hand everywhere have their troubles com-

ing from some of their friends, just the

same as anybody else.

At the Master Mechanics' Convention a

group of them were recounting hard-luck

stories of the improper application of de-

vices that belong on a locomotive, which

show that mistakes can be made in putting

on the attachments which will defeat their

correct action.

The first man told of a lot of steam

gages which he sold to the master me-

chanic of a small railroad, to replace some

old ones that had outlived their useful-

ness. Shortly after they were applied, he

received notice that the gages were not

working satisfactorily, and as the gages

were of a standard make and of the first

quality, he at once called on the master

mechanic to locate the trouble, and if pos-

sible remedy it. The old gages taken off

had the siphon pipe fast to the gage in the

shape of a brass casting with the return

bend to keep the steam out of the gage in

this casting, similar to thrashing-machine

engines.

The new gages had been coupled up

with a short piece of straight pipe with

no return bend or siphon in it, so that the

steam had direct access to the tube in the

gage ; the high temperature of the steam

gave an added movement to the gage

hand, differing in the various gages, so

they registered incorrectly.

When the proper pipe connections were

made the gages registered the correct pres-

sure and gave complete satisfaction.

Another man, who deals in injectors,

told of a case where these machines gave
very poor results. An examination of the

piping disclosed the fact that the old globe

steam valves formerly used for No. 7 in-

jectors had been repaired and put in good
order and used on rebuilt engines with

larger boilers which had No. 10 injectors.

With the small volume of steam passing

through these valves the large injectors

would not give satisfaction. Steam valves

and piping of the proper size were put in

and the injectors are now pronounced
O. K.

Another man told of some new lubri-

cators placed on engines at the builder's,

that had an extra valve to allow oil to pass

from the oil tank direct to the oil pipes to

do the auxiliary oiling.

No instructions as to this feature reached

the engineers who took these engines into

service. They opened the various valves

around the cup, as their experience with

other cups had taught them. As the en-

gine did not seem to get the oil properly,

the auxiliary valves were also opened, with

the result that the engine handled very

easily, but the oil tank was soon emptied.

The oil tank was refilled, and soon

emptied in a few miles' run. The engine

was then tied up, waiting a further supply

of oil before proceeding.

New devices of course should be thor-

oughly explained to those who are about

to operate them, if success is to follow

their adoption ; but it looks as if the plac-

ing of devices like steam gages and injec-

tors should be a well-understood matter

among all railway mechanics. "Live and
learn" is just as good a motto for the man
long in service as for the beginner.

Climatic Influence on Carbon Dioxide.

The various articles and discussions

that have appeared in Railway and Loco-

motive Engineering on combustion have

made our readers familiar with that prod-

uct of combustion known as carbon diox-

ide, more familiarly called carbonic acid

(CO2). It is known that the atmos-

phere around the earth consists of 21 parts

of oxygen, 79 parts of nitrogen and a very

small percentage of carbon dioxide, there

being from 3 to 4 parts of the latter in

10,000. This small mixture of carbon

dioxide in the air performs very important

functions in the economy of nature ; for

it has supplied the elements from which

all vegetation, wood fiber and all the prin-

cipal combustible compounds are made up.

There have always been differences of

opinion among scientists respecting the in-

fluences that produced the intensity of

cold that produced glaciers in regions that

are now tropical. The most popular the-

ory advanced to account for this phenom-
enon has been that ice accumulated at the

poles of the earth and that the earth's

axi; of rotation changed so that the poles

came near to where the equator formerly

was. Modern investigators renounce that

very plausible theory and contend that the
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climatic changes that produced huge

masses of ice in places that are now tem-

perate or tropical were due to changes of

the amount of carbon dioxide in the at-

tiiosphere. They advance the hypothesis

that at different periods of the earth's his-

tory the atmosphere held varying propor-

tions of carbon dioxide and that it varied

from as high as 8 to 10 parts to 10,000

rind went as low as 2 parts, or even

lower.

The effect of a high percentage of car-

bon dioxide and moisture in the air is the

forming of an atmospheric blanket which

absorbs the radiant heat from the sun.

The greater the amount of carbon dioxide

in the atmosphere the more dense will be

the heat-retaining blanket which keeps the

Copiapo.

This is an old Norris locomotive, built

in 1850 for a railroad in Chili. The en-

gine was a common enough type in those

days, but most of this build for the United

States at that time have long ago passed

through the scrap heap. This engine, how-

ever, seems to have been quite a famous

engine in Chili, and after pulling freight

and passenger trains for many years, was

only a few years ago assigned to the less

dignified service of switching. The time,

however, came when even switching was

more than the engine could do efficiently,

and so she was placed into dignified re-

tirement. When the Chilian Government

was invited to send exhibits to the Pan-

American Exposition, they decided to

much as they are to-day, and the engine

has what was known as the Bury bar

frame, also a Bury hay-stack firebox. A
rather striking feature is the old-fashioned

pump, operated by cross-head with air

chamber and drop valves.

Combustion and Meat.

BY ANCU.S .SINXLAIR.

THIRD PAPER.

Metals are melted and vaporized as

readily as water under the action of heat.

When a metal or other substance is diffi-

cult to melt it is called "refractory." Thus
fireclay arches are put into furnaces and

graphite crucibles are used in retorts

where steel is melted. These are about

the most refractory substances known to

OLD CHILEAN LOCO.MOTIVE AT r.VX-AMLklLAN i:

surface of the earth warm. The principal

constituents of the atmosphere, oxygen

and nitrogen, are nearly transparent to

heat. They let the rays from the sun pass

through and return freely into space, but

they do not retain the heat to any great

extent. By elaborate calculations a cele-

brated scientist estimated that a decrease

of carbon dioxide in the atmosphere to the

extent of from 55 to 67 per cent, would re-

duce the average temperature about 40 de-

grees Fahr. and would produce a glacial

epoch ; while increasing the proportion to

an amount two or three times the present

admixture would elevate the average tem-

perature about 47 degrees Fahr., which

would bring a mild climate into the high

latitudes.

make the "Copiapo" a part of their ex-

hibit, which otherwise is very full and

very interesting, although most of it is

not of a character that would be interest-

ing to railroad men.

The principal peculiarity of the engine

is that she has six eccentrics, two of

them operating riding cut-offs, a practice

that was very common in the early days

when the capabilities of the link motion

as an expansion gear were not well under-

stood. There are some quite advanced

features about the engine for a build of

1850. Both engine and tender have equal-

izing bars and the driving wheels are

counterbalanced, each on the principle

that they are to-day. The driving boxes

are held by wedges and jaws, just very

the arts, but they melt like lead in the elec-

trical furnaces where carborundum is

made at Niagara Falls.

Different bodies do not absorb heat in

the same proportion. The quantity of heat

that various substances are capable of

holding for a given change in temperature

is called their "capacity for heat." Thus a

unit of heat raises the temperature of i

pound of water i degree, but a pound of

wrought iron will be raised i degree by

0.1 14 unit of heat, which is little more

than one-tenth of the heat needed to raise

the temperature of water to the same ex-

tent.

That is a very important thing to keep

in mind, because while a steam boiler goes

on quietly evaporating water at the ex-
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pense of much heat, a few seconds left

with a metallic surface exposed to the fur-

nace heat without water will burn the

sheet so that it has little strength to resist

pressure.

The heat capacity for a few substances

that are materials of engineering are

:

Water i.oooo

Iron 0.114

Copper 0.095

Brass 0.094

Zinc 0.0955

Antimony 0.051

Tin 0.0562

Silver 0.057

Gold 0.0324

Heat has many other curious manifesta-

tions. A most important peculiarity is

when it becomes what is known as "lat-

ent." Under certain circumstances a cer-

tain amount of heat disappears and cannot

be detected by the heat-measuring instru-

ments. If we take a pound of ice at 32

degrees Fahr. and i pound of water at

174 degrees and put them together there

will be 2 pounds of water at 32 degrees

when the ice is melted. The hot water has

lost 142 degrees of its heat, which has

been converted into latent heat through

the action of changing the ice into water.

The cycle that water goes through in

the molecular changes effected by heat is

one of the most interesting series known
in natural phenomena. Water, known by

the chemical symbol H2 O, e.xists in sev-

eral different well-known forms, and in

each it has the same weight and elements.

In the solid state it is ice, in the liquid

state it is water, in the -"aporous state it

is steam, and in the highly heated state it

is a gas of hydrogen and oxygen. Heat-

ing will raise a pound of ice through these

varying conditions and cooling will bring

it back to its original condition of solid

ice.

The compound resulting from the com-

bustion of hydrogen and oxygen is pure

water, but in nature water is never found

pure. In the water that comes from rain

or snow the most common impurity is air,

but it is no sooner on the earth than it be-

comes contaminated with various min-

erals and salts, solutions of lime and mag-

nesia being the most common.
Nearly every person connected in any

way with steam boilers is aware that the

application of heat to water gradually

raises the temperature until boiling begins,

and that then the water is converted into

steam. There are some very interesting

features about this process which ought to

be better understood than they are and

which must be familiar to everyone well

informed on steam engineering.

Suppose we take a glass tube of in-

definite height and i square foot sectional

area. We put into the bottom of this tube

I pound of water at 32 degrees Fahr. tem-

perature, which is close to the freezing

point. The upper end of the tube is left

open to the atmosphere, which will put

upon the surface of the water 14.7 pounds

per square inch. As the water covers a

square foot, or 144 square inches, of sur-

face, the total pressure will be 14.7 X I44

= 2,116.8. On heat being applied from a

constant source to this water the tempera-

ture will steadily rise until the boiling

point is reached, which is 212 degrees

Fahr., when vaporization begins. At this

point 180 thermal units have been ex-

pended in raising the temperature of the

water. The equivalent of this in mechan-

ical work is 180 X 778 = 140,040 foot-

pounds.

When we continue to apply the steady

heat to the water after it begins to boil, it

will take more than 51/2 times (966 heat

units) the amount of heat to convert the

whole of the water into steam that it took

to raise the temperature of the water from

the freezing to the boiling point, and the

temperature of the steam will not be high-

er than that of the boiling water, but it

will occupy a volume of 1,644 times 'hat

filled by the water.

The heat that has disappeared is said

to have become latent, but the greater por-

tion of it becomes active again in raising

the temperature if it is passed into cold

water. The latent heat has been operating

in two ways—overcoming the molecular

resistance of the water in converting it

into steam and in overcoming the external

pressure of the atmosphere.

When steam is generated at a pressure

higher than the atmosphere the boiling

point rises. Under a pressure of 200

pounds absolute, or 185 pounds gage, pres-

sure the temperature of the water is 382

degrees Fahr., and it occupies. 142 times the

space that the water did. Most of these

facts about heat and steam were dis-

covered by Regnault, a famous French

chem'st and physicist.

When steam is changed into the liquid

form it gives back nearly all the heat

spent in vaporization ; when water is

frozen it gives up nearly as much heat as

would be expended in melting it. Water

thus exerts a strong regulating influence

upon the weather. The thawing of ice

and snow in spring keeps down the

temperature of the air, owing to the

large amount of heat beini; used up in

forming water, and so winter is prevented

from jumping into summer. In autumn

the reverse condition exists. The mild

season is prolonged by the large quantity

of heat liberated into the air through the

changing of water into ice.

The elements which perform the most

important functions in the act of combus-

tion are carbon, hydrogen, oxygen and

nitrogen. The carbon and hydrogen con-

stitute the fuel, the oxygen the supporter

or promoter of combustion and the nitro-

gen the diluting agent that keeps the

oxygen from burning up all creation. The

nature of fuel, the composition of the air

that supplies the fire with its heat-creating

elements and the character of the gases

formed by the burning of fuel are highly

important subjects of study. Still more

important is it for the fuel user to know
the proper proportion of air to fuel for

producing the maximum degree of heat.

Make all the improvements you can in

good times, for appropriations are sure to

come down when business slacks ofT.

QUESTIONS ANSWERED.
Correspondents wishing to have gues-

tions answered in these columns should
send in their names and addresses, not for
publication, butfor evidence of good faith.

We throw all anonymous letters into tht

waste basket.

(66) I. P. F., New York, asks:

If a firebox is constructed with a crown

sheet which is a perfect semi-circle, vvill

the said crown sheet require staying? Of
course it would have to be corrugated.

A.—Corrugated crown sheets have been

tried repeatedly, but they never gave satis-

faction.

(67) J. A. M., Ennis, Tex., writes us:

I. Will you please say if an eight-wheel

engine could be brought in under her own
steam if about a foot w, s broken out of

one of the main tires? If so, in what man-

ner would the wheel have to be secured?

A.— I. You will find this answered fully on

page 403 of the latest edition of Sinclair's

"Locomotive Engine Running and Man-

agement." 2. What is the most economi-

cal and successful form of valves used in

fast freight and passenger engines at the

present time? A.—2. Slide valves.

(68) F. H. C, Pittsburgh, Pa., asks:

What defects can occur in the valve mo-

tion of a locomotive either through a

mistake in construction, or from condi-

tions that may arise in service, that will

cause the engine to be lame, but will not

be shown by the trams? A.—There are

several defects that often occur in a link

motion that prevent them from being

sound and square when in service. One
most likely to happen is the springing

of the parts which do not spring when

tram is used. This may occur anywhere

between valve and catch on the reverse

lever in cab. Another is the pressure on

valve stem which takes up more lost mo-

tion in one direction than the other.

(69) A. A. P., Clarkton, N. C, writes:

I am running a lo-wheel Baldwin engine

and the front driver on left-hand side and

back driver on same side have the flanges

cutting away. The other side of the en-

gine does not give any trouble. I wish to

know how the first pair of drivers are put

in position so that the whole of them can

be trammed correctly. A.—To tram the

engine, place the side to be first operated

on with the cranks on the center so that

the pins will be same distance apart as cen-

ter of axles to get side rods the same

length. Key up the middle connection to

side rod of first, then the front and back

as they can be more easily adjusted to

proper length. Repeat the operation for

the other side.
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Air=Brake Department.
CONDUCTED BY F. M. NELLIS.

Brake Leverage 1 Continued 1

Brake Gear for Freight Car.

Fig. Z7 is a sketch of the foundation

brake gear applied to an ordinary freight

car. As will be observed, the brake is of

the inside type and. is quite similar in ar-

rangement to that of the tender brake

illustrated in Figs. 21 and 36.

We will not follow this system of lever-

age through, taking each lever by itself

The pressure on the fulcrum is,

4200 — 1200 := 3000 pounds.

Lever No. S (Fig. Zl\ The statement Is,

1200 X 28 = 7 X P;

therefore the pressure at the brake shoe is.

1200 X 28
P-=^ r = 4800 pounds,

and the thrust on the connecting rod to

lever No. 6 is,

4800 — 1200 ^ 3600 pounds.

/'= 2350 X 30= 1 1750 pounds,

and the pull on the bottom rod is,

1 1750 — 2350 = 9400 pounds.

. Lever No. 4 (Fig. 38 J. The statement is,

9400 X 25 = 20 X P;

and the pressure on the brake shoe is,

9400 X 25
P-^ —— = 1 1750 pounds.

The pull on the top end of the lever is,

11750 • 8000 == 2350 pounds.

as we did in Figs. 21 and 36, but will leave

these levers as an exercise for the student.

In order that he may be properly guided,

however, it might be advisable to give the

statement of each lever and the forces op-

erating upon it.

Lever No. I (Fig. 37). The statement is,

3000 X 8 = 20 X ^•

The pull on the outer end of the lever is.

3000 X 8= 1200 pounds;

and that on the middle point is,

3000 + 1200 = 4200 pounds.

Lever No. 2 (Fig. 37). The statement is,

1200 X 28 = 7 X -P;

therefore the pressure at the brake shoe is,

1200 X 28P^ — — = 4800 pounds;

and the thrust on the bottom rod is.

4800 — 1200 = 3600 pounds.

Haml Itrnke

Fig. 37

Lever No. 6 (Fig. 37). The statement is,

3600 X 28 = 21 X .P,

and the pressure at the brake is,

3630 X 28P= ^ 4800 pounds.

The pressure at the fulcrumed end of the

lever is,

4800 — 3600 =: 1200 pounds.

Brake Gear for an Eight-Wheeled Passenger Car.

Fig. 38 is a diagram of the foundation

brake gear of a passenger car with a 10-

inch cylinder, braking on four pairs of

wheels. Similarly, as in Fig. 37, we will

give the statement and the forces operating

on the different levers.

Lever No. i (Fig. 38). The statement is,

4700 X 15 = 15 X P.

The pull on the outer end of the lever is,

4700 X 15

Lever No. 5. (Fig. 38). The statement is,

9400 X 15 = 30 X P,

and the pull on the outer end of the lever is,

9400 X 15P=-
30

= 4700 pounds.

P=
15

- = 4700 pounds.

The pressure at the fulcrumed end is,

9400 — 4700 = 4700 pounds.

Lever No. 6. (Fig. 38). The statement is,

4700 X 20 = 40 X P;

and the pull on the end of the lever is,

4700 X 20P=— = 2350 pounds.

The pull on the opposite end of the lever

(the hand brake rod) is also 2350 pounds.

Lever No. 7 (Fig. 38). The statement is,

2350 X 30 = 6 X P;
and the pressure at the brake shoe is,

2350 X 30P= 2 ^ 1 1750 pounds.

The pull on the bottom rod is,

11750 — 2350 = 9400 pounds.

Lever No. 3 (Fig. 37). The statement is.

3600 X 28 =: 21 X P,

and the presure at the brake shoe is,

3600 X 28P= — ^ 4S00 pounds.

The pressure at the fulcrumed end of the

lever is,

4800 — 3600 = 1200 pounds.

Lever No. 4 (Fig. 37). The statement is,

4200 X 4 = 14 X P,

and the pull at the outer end of the lever is.

4200 X 4

14

and that on the middle point is,

4700 + 4700 = 9400 pounds.

Lever No. 2 (Fig. 38). The statement is,

4700 X 20 = 40 >; P.

4700 X 20
P=

40
= 2350 pounds.

P=- = 1200 pounds.

This gives 2350 pounds pull on the hand

brake rod, and 2350 pounds on the top end

of the live lever No, 3.

Lever No. 3 (Fig. 38). The statement is,

2350 X 30 = 6 X P,

therefore the pressure at the brake-shoe is.

Lever No. 8 (Fig. 38). The statement is,

9400 X 25 = 20 X P;
and the pressure at the brake shoe is,

1 1 750 pounds.

The pull at the top end of the lever is,

1 1750 — 9400 := 2350 pounds.

Brake Gear for a Six-Wheeled Passenger Car
Truck.

On this car a 14-inch brake cylinder is

used, which gives a value of 9200 pounds

on the piston head.

Lever No. i (Fig. 39). The statement is.
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9200 X 14 = 16 X P

;

and the pull on the outer end of the lever is,

P= 9200 X 14

Ye
8050 pounds.

The pull on the tie rod in the middle hole

of the lever is,

9200 + 8050 ^ 17250 pounds.

Lever No. 2 (Fig. 39). The statement is,

8050 X 20 = 40 X P;

and the pull on the end of the lever is,

8050 X 20
P=

40
= 4025 pounds.

The pull on the hand brake rod, on the

opposite end of the lever, is also 4025

pounds.

Lever No. 8 (Fig. 39). The statement is,

4025 X 24 = 6 X i';

done by the blades at the opposite end. A
pinch bar, with its Fulcrum point resting

on the rail, the Power applied at the outer

end of the bar and the Work done on the

short end of the bar under the wheel, is

also a good example of a lever of the first

class. A lever of the second class is illus-

trated in the ordinary wheelbarrow, where

the wheel is the Fulcrum point, the Work

P= = 4025 pounds.

and the pull on the end of the lever is,

805 X 20

40

The pull on the opposite end (the hand

brake end) is also 4025 pounds.

Lever No. 3 (Fig. 39). The statement is,

4025 X 24 ^ 6 X P,

and the pull on the middle hole is,

4025 X 24P^ 2— = 16100 pounds.

The pressure on the fulcrum or stationary

point of lever is,

16100 — 4025 = 1207s pounds.

Lever No. 4 (Fig. 39). The statement is,

16100 X 15 = 15 X P;
and the pressure on the brake shoe is,

16100 X 15P= — = 161C0 pounds.

The pull on the rod in the middle hole is,

16100 -|- 16100 = 32200 pounds.

Lever No. 5 (Fig. 39). The statement is,

32200 X 6 = 12 X P;
and the pull on the brake shoe is,

32200 X 6P^ — = 16100 pounds.

The pull on the upper end of the lever is,

32200 — 16100 = 16100 pounds.

Fi,j. 39

and the pull at the middle hole of the

lever is,

4025 X 24P^ 7 = 16100 pounds.

The force exerted at the fulcrum or sta-

tionary point of the lever is,

16100 — 4025 = 1207s pounds.

Lever No. 9 (Fig. 39). The statement is,

16100 X 15 = IS X P;

and the pull on the brake shoe at the lower

end of the lever is,

16100 X 15P=
15

16 too pounds.

The pull at the middle hole of the lever is,

16100 -f- 16100 ^ 32200 pounds.

Lever No. 10 (Fig. 39). The statement is,

32200 X 6 = 12 X ^,

and the pressure at the brake shoe is,

32200 X 6P^ - ^ 16100 pounds.

The pull at the top end of the lever is,

32200— 16100 = 16100 pounds.

The pull on the third brake shoe, which

has no lever, is also 16100 pounds.

First, Second and Third Class Levers.

Thus far, in the treatment of the subject

of leverage, we have not touched upon the

classification of levers ; but inasmuch as

to be done (that of lifting the load) is at

the middle point, and the Power applied

is at the handles of the barrow. A lever

of the third class has its Power point be-

tween the two end points (the Fulcrum

and Work points), and is illustrated in the

old-fashioned steel yards (the old weigh-

ing machine). As we shall not use any

classification of leverage in our computa-

tions, we will let this part of the subject

pass with the above mention.

Preliminary Sketching of the Brake Rigging,

Measuring Dimensions, and Locating

Power, Fulcrum and Work Points.

If we wish to know the braking power

of a car, we must make a sketch something

similar to that illustrated in Figs. 37, 38

and 39, noting the size of the cylinder"and

the measurements of the different levers;

then we may proceed with the calculations.

In sketching the brake leverage of a car,

it should be done as is shown in Figs. 41

and 42. First, the measurement of the

levers between holes should be taken and

set down as shown in Fig. 42. Next the

Power, Fulcrum and Work points should

be carefully determined and set down on

the sketch, as shown in Fig. 41. Care

should be taken in noting these points, else

P= 3600 F= 3600 W= 1200 P= ISOO

W=1800 F= 3000

F= 1200 P=1200 W=1200

The pull on the third brake shoe, which

has no lever, is also 16100 pounds.

Lever No. 6 (Fig. 39). The statement is,

17250 X 14 = 30 X P,

and thepull at the outer end of the lever is,

p_ 17^50 X 14

30
= 8050 pounds.

The force exerted at the opposite end of

the lever connected to the cylinder is,

17250 — 8050 = 9200 pounds.

Lever No. 7 (Fig. 39). The statement is,

8050 X 20 = 40 X P;

the usual method of computing brake

power involves the use of three different

classes of levers, it might be well to give

this part of the subject a little passing at-

tention.

Levers are generally known as first, sec-

ond and third class lever, the class being

determined by the relative position of the

three connecting points of the lever. For
example, a pair of scissors is r. lever of the

first class, as we here have the fulcrum

point in the middle, the Power applied

with the fingers at the end, and the Work

a serious mistake will creep in and render

the entire computation erroneous and

valueless.

In making the sketch, the cylinder should

be taken as the source of power, and the

system of leverage treated as an imagin-

ary system of pipes through which water

is sent from the brake cylinder, and from

which it escapes at the dead lever. This

gives an entering point and a leaving point

for the energy on each lever. To more

fully illustrate this feature, we will take

Fig. 41, where we started with a Power of
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9200 pounds applied at the cylinder end of

the lever. The middle point is the Ful-

crum point F, and the Work to be done is

done at the outer end of the lever, which

we designate by the letter IV. When we

have finished with that lever, we pass on

to the next and find that the Power point,

or where the power enters the lever, is the

middle point. The Fulcrum point is the

pounds, the Work done at the brake shoe.

The pressure at the Fulcrum, the top end

of the lever, is 1200 pounds. This finishes

the right-hand half of the rigging, the im-

aginary water entering the system from the

brake cylinder, passing through the right-

hand half and leaving at the long end of

the dead lever.

The imaginary water for the left-hand

ciation was to allow a slight premium, in

order that a greater interest might be man-

ifested in this work, as the former price

did not justify railroad companies to clean

the triple valves and brake cylinders of

foreign cars. It is sincerely hoped that

the effect of this-action will be that each

and every air-brake inspector will put

forth his best efforts m the proper main-

Fiij. 41

hand brake rod, and the Work to be done

and where the energy leaves the lever and

passes on, is at the opposite end, desig-

nated by the letter IV. With the next

lever, the Power enters at the upper end

and leaves at the middle point IV, and

similarly through the rest of the rigging.

A Simple Rule iorCalculating Leverage.

.\ simple rule for figuring the leverage,

after it has been properly sketched, the di-

mensions noted thereon and the Power,

Fulcrum and Work points designated, is

as follows : Multiply the Power by the

distance between Power and Fulcrum

points, .and divide by the distance between

Fulcrum and Work points. This holds

good -for any class or kind of a lever which

has but three connecting points.

In the computations it is always advisa-

ble to set down the result of each lever as

scon as it is obtained, as shown on sketch

Fig. 40. Here we start with a power of

3000 pounds, which, multiplied by the dis-

tance between Power and Fulcrum, 8

inches, and divided by the distance between

Fulcrum and Work, 20 inches, we obtain

1200 pounds, which we set down on the

sketch. Similarly with the next lever, the

live lever, starting with a Power of 1200

pounds and multiplying by the distance be-

tween Power and Fulcrum, 28 inches, and

half would enter through the cylinder

lever tie-rod, and would be 4200 pounds.

This, multiplied by the distance between

Power and Fulcrum, 4 inches, and divided

by the distance between Fulcrum and

Work, would give 1200 pounds at IF, as

designated. This illustrates the method of

using the simple general rule given above.

In Fig. 41 we have given, for the exer-

cise of the student, the dimensions of the

levers and the correct points on the levers,

leaving it for the student to work out by

this method the pressures at the different

points of the several levers. It will be ob-

served that the leverage in Fig. 40 is the

same as that in Fig. 37. Fig. 41 is the

same as Fig. 39. The system of levers in

Fig. 42 is the same as that in Fig. 38. In

Fig. 42 we have given the dimensions only,

leaving it for the student to locate the

Power, Fulcrum and Work points and to

obtain the stresses at the different points

of the several levers.

{To be continued.

)

Proper Method of Cleaning Brake

Cylinders and Triple Valves on

Freight Cars.

In response to the numerous requests

since the Master Car Builders' convention.

tenance of brake cylinders and triple

valves.

We can safely say that 50 per cent, of the

freight brakes of to-day are one year in

arrears of cleaning. The vast amount of

money that has been expended by railroad

companies by application of brakes to

freight cars in the past five years has been

enormous, and no additional force has

been employed which would look after or

maintain the efficiency of these, brakes

costing so much money.

It is a conceded fact that air brakes de-

teriorate more quickly out of service than

in service. From the general condition of

air brakes it would lead us to believe that

some of the railroads are under the im-

pression that the air brake needs no atten-

tion whatever ; that after it is applied to

the car it will need no care and work for-

ever. It is a fact that the apparatus is all

right as originally put up; but it will not

take care of itself, was never expected to

and never will.

The main point at issue is the safety

with which we can run our freight trains

to-day. Through neglect, air brakes are

rapidly deteriorating; and the transporta-

tion department is constantly increasing

the speed of our freight trains. It therefore

behooves us to add additional inspectors

and repairmen to our force, in order that

dividing by the diflference between Ful-

crum and Work, 7 inches, we find that the

Work done at the brake shoe is 4800

pounds. The thrust on the bottom rod, or

the fulcrum pressure of the live lever,' is

5600 pounds. The Power for the dead

lever enters at the lower end and is 3600

pounds. This, multiplied by the distance

between Power and Fulcrum, 28 inches,

and divided by the distance between Ful-

crum and Work, 21 inches, equals 4800

that I write up the method of air brake

maintenance on the Nashville, Chattanooga

& St. Louis Railway, I send to Railway
AND Locomotive Engineering the follow-

ing :

One of the most important actions that

was taken at the last meeting of the Mas-

ter Car Builders' Association was the in-

crease of the interchange charge for clean-

ing triple valves and brake cylinders of air

brakes. The principal object of the asso-

the best possible attention may be given to

our air brakes. We should not relax our

efforts to bring about a condition whereby

all air brakes will be kept in good order,

switched ahead and used.

Trainmen should be provided with air

brake defect cards, and when brake cylin-

ders and triple valves are found to be one

year in arrears of cleaning, the same

should be reported at the terminal. The
inspector's attention will thus be directed
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to this car, and his special efforts will be

directed to the cleaning of the triple valve

and brake cylinder. Of course, this work

cannot be done where cars are in fast

trains and do not lie at terminal points. If

triple valves arrive at terminals, and are

inoperative on account of needing cleaning,

the triple should be removed and replaced

with a triple that has been thoroughly

cleaned and put through the test. This

method has been adopted at all terminal

points of the Nashville, Chattanooga & St.

Louis Railway and at the Nashville ter-

minal ; we have concluded that to effect

the brake cylinder in large quantities

through the oil plug.

Triple valves, after removal for clean-

ing and testing, should be taken to the

repair room, where an e.xperienced man
is employed for this work, and who is also

held directly responsible for all triple

valves leaving the repair room in first-

class condition. The Nashville, Chatta-

nooga & St. Louis Railway and the Nash-

ville Terminals are endeavoring to take

first-class care of their own air-brake

equipment, and also as many on foreign

cars as possible. The roads that have not

the proper cleaning of triple valves, it is

necessary to remove the triple from the

auxiliarj' reservoir. We have found many
cases where brakes were rendered inoper-

ative, from the fact that the triple valve

gasket had been improperly applied and

was cramped between the auxiliary reser-

voir and the brake cylinder tube. This

could be avoided if the repairmen would,

when replacing the triple valve, put the

gasket on the triple valve instead of on the

auxiliary reservoir. By removing the

triple valve the condition of the brake cyl-

inder tube can be readily ascertained, as

cases of tubes becoming stopped up are

coming frequently under our observation.

This is caused by car oil being poured into

been looking after their own air brakes

and are not doing so now will find eventu-

ally, and to their sorrow, that by allowing

packing leathers to dry out, triple valves

to become gummed up and inoperative,

that the cost of maintaining will thereby be

greatly increased, than had the necessary

precautions been earlier taken and cylin-

ders and triples cleaned once a year.

The main object of this article is to call

attention of the air-brake inspectors to

the proper cleaning of the cylinders and

triples that they may do their work in a

practical and systematic manner, and,

above all, do it on an economical basis.

This can be done if the inspectors are

properly instructed, and, as far as prac-

ticable, experienced men should be em-

ployed. None but such men should be

permitted on triple valve repairs. In-

ferior workmanship comes under our ob-

servation daily, and especially in the clean-

ing of triple valves on foreign cars.

To properly clean a triple valve, it

should be dismantled. All parts, except

those with rubber seat valve, should be

immersed in kerosene. The kerosene will

soften the dirt and gum on the parts of

the triple, which makes the parts quite

easy to clean, and also makes the triple

piston packing ring work freely in its

groove. Waste, saturated with kerosene,

should now be used in cleaning the triple

piston cylinder and other parts of the tri-

ple body. Feed groove should be well

cleaned and care should be taken in order

not to enlarge its size, as this is a vital

point. The cavity of the triple should

be cleaned by using kerosene. The condi-

tion of the slide valve seat and triple

cylinder bush should now be ascertained.

If the slide valve and seat need repairing

or facing, care should be taken in the oper-

ation, using ground glass very sparingly

in grinding the valve to its seat. Emery

of any kind should never be used for

grinding purposes in triple valves.

The next and most important feature

is the condition of the triple piston packing

ring. The ring must be a neat fit in the

cylinder, as well as in the groove of the

piston, the ends of the ring not standing

open to exceed i-64th of an inch. When
it is found that the triple piston packing

ring needs renewing, or the triple bush

is badly worn, our experience has been

that it is much cheaper and far more satis-

factory to send the triple valves to the

manufactories, for such work cannot be

satisfactorily done with our repair facili-

ties. After many repeated attempts to do

this work, we found that we were unable

to repair the triples in a manner that they

would release, as in the prescribed test.

However, if it is found that the ring

is in good condition, a few drops of engine

oil should be put on the piston, on the

slide valve and into the cylinder, and the

triple piston worked back and forth in the

cylinder for a minute or so, after which

the parts should be thoroughly cleaned

with rags, not waste. After this a few

drops of engine oil should be put on the

slide valve, on the piston, into the cylinder,

and then the triple piston put to its place.

The condition of the graduating stem,

spring and nut should be ascertained. The

nut should be thoroughly cleaned out with

a reamer made especially for the purpose,

as the rust and dirt tend to accumulate

in this nut, which in turn causes the

graduating stem spring to stick fast in the

nut. The length of graduating spring

should be measured. If it is not the stand-

ard as prescribed by the Air Brake Com-
pany, a new one should be applied.

Next, the graduating stem should be

cleaned, and it should be seen that the

stem works free in the graduating nut. This
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is very important. The condition of the

cylinder cap gasket should be noted, as the

inferior oil that is being used by some of

the railroad companies in their brake cyl-

inders and triple valves tends to eventu-

ally rot this gasket. This gasket should

not be scraped with a sharp tool, but

should be put in good order by rubbing

briskly with a piece of cloth. The triple

body is now ready for the cylinder cap

;

but before applying it, it should be thor-

oughly blown out, as dirt and rust seem

to accumulate in this cap.

The emergency valve piston bush should

next be examined as to its tightness in the

body. Several cases have come under our

observation where the bush in question

was found loose and down on the emer-

gency valve seat. The condition of the

emergency valve seat should be noted. If

the seat has been in any way distorted, it

should be replaced ; and the emergency

valve piston stem should be introduced

on to the valve seat stem to see that they

do not bind. It should work perfectly

free. The condition of the emergency

valve should now be noted. If necessary,

and it is generally the case, the rubber seat

should be renewed. It should also be noted

that the stem is true with the body of the

valve, and that it works freely in the

emergency valve piston and check valve.

The check valve should be ground to it^

seat, and it must work perfectly free in

its bush or in the check valve case. The

check valve spring should be measured,

and if it does not comply with the stan-

dard, a new one should be applied. Much
trouble has been experienced from the

rusting of the cast-iron seat in the check

valve case. This has been corrected by

substituting brass seats.

Next is the check valve case gasket ; and

our experience has been that it is far

cheaper to apply a new check valve case

gasket than to use the old ones, as it is

only a question of time until the old one

will blow out. After carefully noting the

thread and face on the check valve case

we are now ready to apply it. Great cart-

should be taken not to injure any of the

parts in applying. Hold the case firmly l"

its seat until both cap screws have been

brought to a bearing, then with a wrencli

draw on the two nuts as uniformly as pos-

sible to prevent the cocking of the check

valve case and the gasket leaking. No oil

or grease of any description should be used

on the emergency parts. The valve is now
ready for the test rack, but before testing

the valve we will next take up the proper

cleaning of the New York triple valve.

Remove the triple from the auxiliary

and send it to the triple valve repair room.

Remove the three front cap bolts, then re-

move the front cap. Care should be taken

not to destroy the front cap gasket. Next

remove the vent valve seat to which is

attached the vent valve piston. Then re-

•move the two stop screws from vent valve

seat, take the vtnt valve piston from its

place and immerse in kerosene. Remove

the main piston, which should aLso be

immersed in kerosene. Remove the emer-

gency valve cap, then remove the quick-

action valve and note its condition. If

new rubber scat is needed, it should be

applied, which will be found needs re-

newing generally. Next remove check

valve cap, examine check valve and seat.

If it is needed, grind with a little oil.

Then examine vent valve, and, if needed,

renew rubber seat. Remove side cap bolts

and the quick-action valve piston, which

should be thoroughly cleaned before re-

placing. All the ports in the body of valve

erly ground in its cylinder, using oil only

to grind the same. After packing ring

has been thoroughly fitted to its cylinder

the brass plug should be put back in pis-

ton, as the leaving out of this plug will

destroy the quick-action feature.

All the parts, including the slide valve

body, should be thoroughly wiped out with

rags. Do not use waste. The condition

of the slide valve should be noted, and if

necessary it should be faced. Care should

be taken if the exhaust slide valve has been

removed for facing purposes that in re-

placing the same on the piston stem o

should now be thoroughly blown out and

triple valve cylinder should be thoroughly

cleaned with waste saturated with kero-

sene. Feed port should not be neglected.

Both feed grooves should be thoroughly

cleaned out. It is also important to no-

tice the small port in the vent valve piston,

which should be well cleaned, as it is very

essential that this port be opened so it can

perform the function intended. The brass

plug in the vent valve piston should not

be removed only when a new packing ring

i* applied. Then this plug should be re-

moved so that packing ring can be prop-

have the small shoulder or the end that

has the exhaust port nearest the slide

valve facing the auxiliary side of the pis-

ton. The long shoulder should be next

to the graduating valve. This is very

important, as it will be impossible to retain

air in the brake cylinder if the slide valve

is put in a reverse position. The condition

of main piston packing ring should be

noted; also the condition of vent valve

piston packing ring. It should be seen

that both packing rings work nicely in

their groove. Do not scrape inside of the

main piston leather. This should be
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cleaned with waste well saturated with

kerosene.

A few drops of high-grade engine oil

should be used on the graduating valve,

exhaust, slide valve and on the piston

packing ring and vent valve piston ; and

the triple piston cylinder should be nicely

lubricated by dipping the finger into this

there is drilled a hole i-:'2 inch diameter.

A pressure gage is located in this 15 feet

of pipe, also another pressure gage on each

auxiliary reservoir and brake cylinder. To
test the triple valve, the i-inch cut-out

cock is opened. The auxiliary reservoir is

now charged, the time of charging being

noted, which should be the same as set

oil and carefully distributing the same.

Ports in the vent valve seat should be

thoroughly blown out and all corrosion re-

moved. Before replacing the vent valve

seat in place, ascertain if the vent valve

piston stem is perfectly true, after which

put it back into the vent valve seat and

hold it in place by applying the piston stop

and two stop screws firmly to the seat.

The guide points on the triple valve body

should never be cut off or molested, as

they will hold the vent valve seat in place

while front cap is being applied. The vent

valve should now be examined in the same-

manner as the quick-action valve. It will

be found that rubber seat on the lower end

needs renewing very often, as it bears

harder on the bottom side than on the top.

Replace the quick-action valve, using no

oil on any of the rubber seats. Next re-

place the quick-action valve piston, noting

that in forcing the quick-action valve from

its side the same should work quite freely.

Replace the check valve. The valve is

now ready for the test rack, as seen in

Fig. I.

The proper cleaning of other makes of

triple valves should go through the same
process as heretofore mentioned, but as

there are not enough of other makes of

valves in use, do not think it necessary to

dwell on them.

In order to determine the efficiency of

the triple piston packing ring in release

position, a i-inch cut-out cock is placed

in our train pipe, 15 feet between the

triple valve and cut-out cock, i-inch pipe

being used. Through this cut-out cock

forth by the Master Car Builders' rules,

the piston travel in the brake cylinder be-

ing 8 inches. This i-inch cut-out cock

with 1-32 inch hole is located at the end

of a four-car train, each car having 40 feet

is closed. The engineer's brake valve is

thrown to full release position, which re-

leases the first four cars, and the air must

now pass through this 1-32 inch hole, feed

up the fifteen feet of i-inch train pipe to

the test triple, and if triple piston packing

ring is defective, the triple will not re-

lease. If in good condition it will release.

The I-inch cut-out cock is again reopened,

auxiliary charged to 70 pounds, and a full

service reduction of 22 pounds is now
made. The i-inch cut-out cock with 1-32-

inch hole is again closed and the engineer's

brake valve handle thrown to full release

position. If the triple piston packing ring

is defective it will not release under this

pressure. If in good condition, it will re-

lease. The I-inch cut-out cock is again

opened, the auxiliaries charged to 70-

pounds, and brakes are now applied in

quick action. The i-inch cut-out cock

with 1-32 inch hole is again closed, the

handle of the engineer's brake valve

thrown to full release, and the triple pis-

ton must release through the 1-32 inch

hole. If any packing ring is condemned'

a new triple must be applied. If a triple

valve has undergone all these tests, the

date is stenciled with white lead on the

triple body, and the last initial of the in-

spector's name is stenciled on the cylinder

cap with white lead.

It will also be noted in Fig. i, the reser-

voir marked J5i is used for testing plain-

triple valves, which are required to pass

through the same test as heretofore de-

scribed. It will be noted in Fig. I that

quite a number of triple valves are await-

ing repairs, and by concentrating all of the-

of train pipe. An F-6 brake valve is em-
ployed for applying and releasing the

brake. A reduction of lO pounds is now
niade in the train pipe with the brake

valve, which applies the four brakes, and

also the fifth one, which is being tested

and marked Al or A2. After this the l-

inch cut-out cock with the 1-32 inch hole

repairs to triple valves at one point, the-

work is systematically and economically

done. All triple piston packing rings and;

triple piston bushing jobs go to the manu-

facturer. Inferior workmanship is a thing,

of the past, and the percentage of slid-flat

wheels has been decreased to a minimum.

This method just described is especially
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commendable in winter time, as the work
of cleaning triple valves is done under a

great disadvantage in cold weather when
snow is on the ground and inspectors are

required to go under the cars to do this

work.

Fig. 2 shows the test apparatus with a

12-inch brake cylinder, where special pas-

senger triples are tested. The same meth-

od of cleaning triple valves in passenger

service is employed as in freight service.

Triples are removed from the brake cylin-

ders and sent to the repair room and an-

other triple put in its place. In other

vv'ords, first in, first out, on triple valves.

Our repair room is located in the middle

of the yard at Nashville Terminals, in

which is employed one triple valve re-

pair man and helper, who average clean-

ing, repairing and testing about 35 triples

per day. In the north end of the yard is

located a tower, the first floor of which

is occupied by the air-brake inspectors,

where a number of repaired triples are

ready for immediate use. Also extra air

hose, angle cocks, cut-out cocks, pressure

retaining valves, release valves and pipe

nipples, of different sizes, are kept in

stock.

Another such room is located in the

south end of the yard, which is one mile

from the north end and one half-mile

from the triple repair shop. Between the

main repair shop and each end of the yard

are boxes suitably made for storing re-

paired triples, and in which removed tri-

ples are placed. There is also a triple

valve box placed on the repair tracks

where triples are stored. A helper is em-
ployed who collects removed triples and

brings them to the repair room. He also

delivers repaired triples to the different

storage places. This same helper also

delivers other material, carries reports,

defect cards, etc. In other words, an all-

around man. This prevents inspectors

leaving their post of duty and running

around the yard. On the repair tracks

are employed three men, one who devotes

his time to repairing pipes, moving the

train pipe the proper distance from center

line of car, giving the angle cock the

proper angle, which should be 20 degrees,

tightening the train pipe and retaining

valve pipe to the car, examines and repairs

brake rigging and adjusts piston travel.

The other two men devote their time to

the cleaning of brake cylinders and the

removing and applying of triple valves

and cleaning of car drain cups, which in

my opinion is the most essential for the

proper working of the triple valve, as it

is a daily occurrence with us to find this

drain cup and strainers stopped up with

grease and dirt. When it is found that it

is impossible to clean the drain cup strairb-

er, same is removed and boiled in lye-

water, and repaired one is put in its place.

This is not the case with the improved

perforated sheet brass strainer.

There are employed four air-brake in-

spectors in the south end of the yard.

two in daytime and two at night. Six in

the north, three in day and three at night.

This increase in the north end is on ac-

count of heavy traffic and more trains

leaving this end of the yard. Besides in-

specting cars arriving and leaving the yard

these inspectors make necessary repairs to

cars en route, remove defective triples,

and apply repaired ones, remove broken

release springs and apply new ones, renew

leaky or wornout packing leathers, renew

broken cylinder piston heads and rods,

fastening brake cylinders, reservoirs and

train pipes to car body; replacing leaky

broken release and retaining valves, also

leaky or wornout angle cocks, broken

handles, air hose, air hose coupling gas-

kets, tightening pipe joints, and last, but

not least, adjusting piston travel. This

makes a total of sixteen men, who are un-

thcre is a hole through the piston' sleeve.

After the clamp is applied, the four non-

pressure head bolts and nutr are removed

and the piston taken out. The cylinder is

cleaned with waste well saturated with

kerosene, and the leakage groove is cleaned

with a diamond-shaped tool. The brake

cylinder tube is cleaned with a tool which

resembles a gun barrel cleaning rod. The

expander ring is removed and the dirt and

grease are removed from the piston, pack-

ing leather, follower, etc. It is well

cleaned with waste saturated with kero-

sene, after which the condition of the pack-

ing leather is ascertained. If badly worn,

or worn out, short or cut, it is removed

and a new leather applied, being careful

that the flesh side is put next to the walls

of the cylinder. If the leather is in good

condition, the follower bolts and nuts are

der the direct supervision of one chief air-

brake inspector, who makes a daily report,

as well as a monthly to the general air-

brake inspector, in whose office all records

are kept.

The Master Car Builders' Rules require

that brake cylinders be cleaned and oiled

within twelve months of stenciled date on

the brake cylinder. The place and date at

which brake cylinder is cleaned should be

stenciled on the reservoir with white lead,

and last initial of the inspector who
cleaned the car also stenciled thereon.

While the triple valve is being removed,

the brake rigging on the non-pressure

head side should be disconnected and the

brake cylinder cleaned. No. i, in Fig. 3,

is a clamp put on over the piston sleeve,

next to the non-pressure head, to hold the

spring in compression. No. 4 is a pin

which is used instead of the clamp when

well tightened. This latter is very im-

portant. In tightening follower bolts, fol-

lower heads should be closely inspected for

cracks ; also the piston head where the

sleeve is riveted to the piston. If the

sleeve is split, it should be renewed. The

packing leather and brake cylinder are

now in condition for the air-brake grease,

which should be used sparingly in the

brake cylinder and applied with the hand

to the walls of the cylinder. The grease

should be well worked into the packing

leather and used sparingly between the

follower and leather. In replacing the

piston in the cylinder, great care should be

taken that the expanding ring is kept be-

tween the follower and the leather and not

allowed to get out. The piston should be

entered into the cylinder at an angle of 45
degrees, with the cylinder sleeve pointing

downward. The opening of the expander
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ring, when put in the piston, should be on

the top. The piston sleeve should . be

gradually raised, at the same time working

the leather into the cylinder and keeping

the expander in place. When the piston

is in place, it should be turned one-fourth

of a turn in the cylinder, which brings

the opening of the expanding ring to the

side of the cylinder. If the leakage groove

is cut in the side of cylinder, the opening

of expanding ring should be on the op-

posite side.

No sharp tool of any description should

be used in putting in leathers. Many
cases have come under our observation

where chisels have been used or other

sharp tools, where the tool cut through

the leather. It has been found where the

opening of the expanding ring is left to

the top of the cylinder it will leave a small

fold, which gets into the leaky groove and

destroys its efficiency. When the opening

of the expander is put to the bottom of the

cylinder, we find that the expanding rings

will not stay in place. The four non-

pressure cylinder head bolts are now re-

placed and well tightened. The pressure

cylinder head bolts between the auxiliary

reservoirs and brake cylinders are tight-

ened before the brake cylinder and reser-

voir are tightened to the car body, also

the blocks. The triple valve is now re-

placed, and again let me call attention

to the fact that the gasket should be ap-

plied to the triple valve and not to the

auxiliary. We keep three extra scrap pis-

tons with leathers applied in extra scrap

cylinders which shapes the leather to the

cylinder so that it can be easily applied.

It has been found that best results are

obtained where leather gaskets are used

en branch pipe unions and train pipe

unions. The brake rigging on the non-

pressure side is replaced and pressure is

admitted. Great care should be taken

that proper pins and cotter keys are used

in the brake rigging, as prescribed by the

Master Car Builders' rules. The brakes

should then be tested with air to see that

all pipe joints are tight, brake cylinder

leather tight, cylinder gasket, release

valve, etc. Brakes should be applied, pis-

ton travel adjusted, and retainer should

te turned up to see that all pipe joints

are absolutely tight between the triple

valve and the retainer. Brake cylinders

should now be stenciled with white lead

as before stated, and if a foreign car, a

repair card should be attached to it at

the proper place, as prescribed by the rules.

The inspector keeps a record of all work

done, and each morning turns in this re-

port to the general air-brake inspector to

be placed in his record book. The gen-

eral air-brake inspector makes a monthly

statement, giving initial and number of

all cars and triple valves cleaned and oiled

during the month. At the other terminal

points of the Nashville, Chattanooga &
St. Louis Railway this same system is in

operation—at Atlanta, Chattanooga, Mem-

phis, Paducah, as well as Nashville ter-

minals and Nashville shops.

In conclusion I would say that the

method as herewith described has given

most excellent and satisfactory results.

There is no question but that the work of

cleaning of triple valves can be done much
cheaper and more satisfactorily under this

system of removing the triple than when

cleaned under the car, and I am quite con-

fident that with the new price it will not

only act as a premium to every road to do

its own cleaning to save paying a profit-

able price to others, which would be in

the nature of a loss, but it will be the

means of other roads endeavoring to clean

as many foreign cars as possible. We,
however, will not be profited unless the

work is done as herein described. If the

work is slighted, no good will be obtained,

and the general poor condition of triple

valves and brake cylinders will not be im-

proved.

No. 5 is an open-ended wrench, with

one end that fits on a J/2-inch cap screw

on a check valve case, the other end fit-

ting the cylinder cap nuts on the drain cap.

No. 6 is an open-ended wrench, one end

of which fits the nut on the reservoir stud

for removing and applying triple valve to

reservoir. The other end is to remove the

drain plug in the bottom of the auxiliary

and drain plug in bottom of the check

valve case.

No. 7 is a socket wrench for tightening

nuts on triple cylinder cap; also used for

tightening lag screws to hold pipe clamps

and retainers.

No. 8 is a socket wrench, with a "T"

handle, used by triple valve repairmen for

tightening cylinder cap nuts.

No. 9 is used for tightening auxiliary

reservoir and brake cylinder iron plates to

steel body cars.

No. 10 is a tool for removing the emer-

gency valve seat when stuck in the triple

valve body.

No. II is a tool for removing the emer-

gency valve seats when stuck in check

valve case.

No. 12 are tongs for removing triple

valve pistons, and this tool is especially

handy when triple is stuck in triple cylin-

der, not receiving attention.

No. 13 is a tool used for removing main

pistons of the New York triple valve.

No. 14 is a socket wrench, with "T"

handle, for removing graduating valve seat

from the body of a plain New York triple.

No. 15 is a tool with a diamond point

for cleaning feed grooves in brake cylin-

ders.

Fig. 4 is a photograph of General Air-

Brake Inspector Best, seated in a chair,

with his assistant. Von Bergen, at his left,

together with the entire air-brake force

employed in the Nashville yards. It will

be noted that all employed in this depart-

ment are young men, who are energetic

and industrious.

Fig. S is a photograph of the day force

of air-brake inspectors going to relieve the

night inspectors. Otto Best,

Gen. A.-B. Insp., N. C. & St. L. Ry.

Nashville, Tenn.

QUESTIONS AND ANSWERS
On Air Brake Subjects.

(81) T. D. E., Huntington, W. Va.,

asks:

Is there any objection to using ij^-inch

hose instead of i-inch on passenger cars?

Also, is there any good reason why i%-

inch pipe should not be used on engines

and tenders? A.—There is no real ob-

jection to the use of i}4-inch hose on pas-

senger equipment cars, providing a rail-

road wants it. Neither is there any good

objection to using iJ4-inch pipe on en-

gines and tenders; but there is no real

advantage gained to speak of.

(82) A. B. C, Boyne City, Mich.,

writes

:

We had a case yesterday with a West-

inghouse plain triple on an engine. The

brake would release very soon after the

application, depending upon the reduction

made. We examined the triple and found

the packing ring, slide and graduating

valves apparently in good condition. A
peculiar feature was present, viz. : When
the brake was in full release position,

there was a slight suction at the exhaust

port, sufficient to inhale the blaze of a

lighted torch. When the brake was set,

there was a slight blow at the exhaust

port. My impression is that a leak existed

around the plug, into the brake cylinder

pipe, in such a manner as to form a par-

tial vacuum, from a slight leak extending

around the plug into the exhaust side,

allowing atmospheric pressure to flow into

the exhaust port. But I cannot under-

stand why the blow should exist when the

brake is set, and also the brake releasing.

Will you kindly throw some light on this

case? A.—The cause of the blow at the

exhaust port when the brake is set, is

probably due to a raised portion on the

slide valve seat, immediately under the

exhaust cavity of the slide valve. In

application the slide valve mounts this

lump, lets auxiliary reservoir pressure

escapa at the exhaust port, releasing the

brake. In the release position the lump

is under the cavity and does no harm.

The suction at the exhaust port in release

was doubtless due to a local current of

air under the car; for air leaking to the

brake cylinder to produce this vacuum, as

described, would escape at the exhaust

port as readily as it would through the

leakage groove or faulty piston packing

leather.

[Note: Several • questions have been

crowded out this month because of limit-

ed space, but will be answered privately

by mail at once and publicly in Railway

A^'D Locomotive Engineering next month.

—Ed.]
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Personal Department.
Mr. C. H. Hix has been appointed train-

master of the Seaboard Air Line at

Raleigh, N. C.

Mr. Paul T. Gordon has been appointed

assistant road foreman of engines on the

Chicago & Alton.

Mr. H. N. Bartlett has been appointed

superintendent of the Citadel division of

the Great Northern.

Mr. G. T. Ross has been appointed gen-

eral superintendent of the Montana Cen-

tral at Helena, Mont.

Mr. E. T. Whalen has been appointed

general foreman of the Missouri Pacific

shops at Kansas City, Mo.

Mr. F. W. Johnstone, superintendent of

motive power of the Mexican Central at

Mexico, Mex., has resigned.

Mr. Geo. H. Bussing has been appointed

master car builder of the Evansville &
Terre Haute at Evansville, Ind.

Mr. S. B. Zartnian has been appointed

assistant general manager of the St.

Louis, Caruthersville & Memphis.

Mr. H. H. Harrington has been ap-

pointed general foreman of the Atchison,

Topeka & Santa Fe at Newton, Kan.

Mr. J. A. Everell has been appointed

superintendent of the Montmorency & Ste.

Anne divisions of the Great Northern.

Mr. J. M. Walsh has been appointed

trainmaster of the Eastern division of the

Choctaw, Oklahoma & Gulf at Little Rock,

Ark.

Mr. J. F. Hedden has been appointed

assistant superintendent of the Central

New England, with headquarters at Hart-

ford, Conn.

Mr. J. H. Waters has been appointed

general superintendent of the Florence &
Cripple Creek at Florence, Colo., vice Mr.

F. R. Rockwell, resigned.

Mr. A. H. Smith, general superintendent

of the Lake Shore & Michigan Southern,

has been appointed to a similar position on

the Lake Erie & Western.

Mr. W. S. Battle, Jr.. assistant train-

master of the Norfolk & Western at Blue-

field, W. Va., has been promoted to train-

master of the Norfolk division.

Mr. E. R. Russell, superintendent of the

Quebec, Montmorency & Charlevoix, has

been appointed general superintendent of

the Great Northern of Canada.

Mr. George M. Sicard has been ap-

pointed purchasing agent of the Buffalo &
Susquehanna, vice Mr. E. O. Cheney, re-

signed; office at Buffalo, N. Y.

Mr. J. E. Muhlfeld. master mechanic of

the Grand Trunk at Montreal, Que., has

resigned to accept a position with the

American Locomotive Company.

Mr. George Donohue lias been appointed

assistant mechanical engineer of the Chi-

cago & Erie and the Ohio division of the

Erie, with office at Meadville, Pa.

Mr. R. V. Wright has been appointed

mechanical engineer of the Pittsburgh &
Lake Erie, with headquarters at Pitts-

burgh, Pa., vice Mr. J. H. Mitchell.

Mr. B. A. Worthington has been ap-

pointed superintendent of the Tucson divi-

sion of the Southern Pacific at Tuscon,

Ariz., vice Mr. E. Randolph, resigned.

The office of Mr. L. H. Turner, super-

intendent of motive power of the Pitts-

burgh & Lake Erie, has been removed
from McKees Rocks to Pittsburgh, Pa.

Mr. S. R. Kennedy, trainmaster of the

Gulf, Colorado & Santa Fe at Temple,

Texas, has accepted a similar position with

the Denver & Rio Grande at Denver, Colo.

Mr. W. H. Linton, trainmaster of the

Illinois Central at Freeport, III., has been

transferred to the Louisville division, suc-

ceeding Mr. H. J. Schening, transferred to

Freeport.

Mr. W. C. Jones, formerly an engineer on

the Lehigh Valley, has been made assist-

ant superintendent of the Ann Arbor Rail-

road and its boat line, consisting of several

car ferries.

Mr. J. R. Williams, formerly trainmas-

ter of the Kansas City Southern at Te.x-

arkana, Texas, has accepted a similar posi-

tion on the Arkansas division of the Mis-

souri Pacific.

Mr. George M. Clarke, general superin-

tendent of the Moshassuck Valley, has ac-

cepted the position of superintendent of

the Asheville & Craggy Mountain Railway,

of North Carolina.

The following changes have been made

on the Pacific division of the Canadian

Pacific : Mr. Grant Hall, master mechanic

of the Pacific division at Revelstote, vice

Mr. F. E. Hobbs, transferred.

Mr. Washington Lavery, assistant super-

intendent of motive power, has been ap-

pointed assistant mechanical engineer of

the Eastern division of the Erie, with

headquarters at Susquehanna, Pa.

Mr, D. O. Smith, for many years mas-

ter mechanic on the Mobile & Ohio at

Whistler, Ala., has been appointed master

mechanic of the Mobile, Jackson & Kan-

sas City, with headquarters at Mobile,

Ala.

Mr. S. H. Barnes, trainmaster of the

Choctaw, Oklahoma & Gulf at Little Rock.

.•\rk., has been appointed superintendent of

the Western division at South Mc.Alister,

I. T., succeeding Mr. E. C. Tomlinson, re-

signed.

Mr. Geo. M. Tower has taken a posi-

tion with the engineering department of

the Stanley Electric Manufacturing Com-
pany, of Pittsfield, Mass. He will have

charge of the erecting and installing of

generators, motors, etc.

Mr. G. J. Hartman, division superinten-

dent of the Mexican Central at Chihuahua,

Mex., has accepted the position of super-

intendent of the Louisiana division of the

Southern Pacific at Houston, Texas, suc-

ceeding W. B. Mulvey, deceased.

Mr. P. T. Dunlop, general foreman of

the Atchison, Topeka & Santa Fe at New-
ton, Kan., has accepted the position of

master mechanic of the Gulf, Colorado &
Santa Fe, with headquarters at Temple,

Texas, vice Mr. J. W. Kelly, resigned.

Mr. C. E. Lytle, general superintendent,

and Mr. T. W. Smith, assistant superin-

tendent of the Mineral Range & Duluth

South Shore & Atlantic, have been ap-

pointed to similar positions on the Han-
cock & Calumet, with headquarters at

Marquette, Mich.

Mr. A. E. Mitchell, mechanical superin-

tendent of the Erie, will remove his head-

quarters from New York to Susquehanna,

Pa. That is the mechanical headquarters

of the road and the new management have

adopted the policy of putting the respon-

sibility where it can be best utilized.

The following changes have been made
on the Erie : Mr. J. F. Maguire, superin-

tendent of the New York division, has

been appointed general superintendent of

transportation at Jersey City, N. J. ; Mr.

W. L. Derr, superintendent of the Sus-

quehanna division, succeeds Mr. Maguire:

Mr. Geo. A. Coe has been appointed

superintendent of the Susquehanna divi-

sion, with office at Elmira, N. Y., vice

Mr. Derr; Mr. George T. Slade, super-

intendent of the Wyoming and Jefferson

divisions, has been appointed assistant

general manager at New York, and Mr.

J. M. Davis has been appointed to suc-

ceed Mr. Slade.

The following changes have been made
on the Minneapolis, St. Paul & Sault Ste.

Marie : Mr. Robert G. Davis, an engineer

running on the Minneapolis, St. Paul &
Sault Ste. Marie, has been appointed

roundhouse foreman and agent at Den-

nington, vice Mr. Sam Shepard, appoint-

ed to other duties ; Mr. Chas. Haney.

night foreman at Gladstone, Mich., has

been appointed foreman of roundhouse at

Shoreham, ]\Iinn., vice Mr. G. W. Gould,

transferred to other duties ; Mr. Sam
Shepard has been promoted to traveling

engineer of the Wisconsin and Peninsula

divisions of the Minneapolis, St. Paul &
Sault Ste. Marie Railroad, with head-

quarters at Shoreham. Minn.
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After a very short stay in office, Presi-

dent Hays, of the Southern Pacific Com-

pany, has resigned. Mr. Harriman some

time ago obtained control of the Southern

Pacific Company and he inaugurated a

different policy of management from that

followed by Mr. Hays, and so the resig-

nation of the latter has been the result.

President S. M. Felton, of the Chicago &
Alton, who is an intimate friend of Mr.

Harriman, is to be Mr. Hay's successor,

and it is understood that he will manage

not only the Southern Pacific but the

Union Pacific and the Chicago & Alton.

Mr. Felton has been a very successful

railroad manager and has a highly varied

experience for a man who is only fifty-

two years old. He is a son of a famous

railroad president and was educated as a

civil engineer as a preliminary training for

railroad management and followed that

profession for about ten years. Then he

became a general superintendent. From

The later arrangement of the air cylin-

der lowers the scoop; the air valve is then

placed in mid-position, which connects

both ends of the air cylinder to the ex-

haust, so the scoop is free to rise if it

strikes any obstruction. Another move-

ment of the air valve turns the air in to

raise the scoop.

Baldwin Compound for Pike's Peak
Railway.

The compound rack locomotive herewith

shown is the latest product of the Baldwin

Locomotive Works for the Manitou &
Pike's Peak Railway. The engine is un-

usually powerful for a locomotive of this

kind, weighing 62,455 pounds in working

order, of which 44,155 pounds are on the

drivers. The cylinders are 10 and 15

inches by 22 inch stroke. The boiler is 44

inches diameter and carries a working

pressure of 180 pounds.

As most of our readers know, the Mani-

BALDWIN COMPOUND FOR PIKe's PEAK RAILWAY.

that his progress upwards was quite rapid,

until in 1890 he reached the position of

president of the East Tennessee, Virginia

& Georgia. Then he became receiver of

the Cincinnati, New Orleans & Texas

Pacific and of their railroad properties.

Two years ago he went to the Chicago &
Alton as president. Although born with

a gold spoon in his mouth, so to speak,

Mr. Felton is made of the stock that turn

out successful men.

tou & Pike's Peak Railway is built on

what is known as the Abt system of rack

rail and climbs a grade of 25 per cent.

We think this latest production of the

Baldwin Locomotive Works is the heavi-

est rack rail engine used anywhere.

This engine, we are informed, has a

device for automatically applying the

brake, should speed become excessive in

descending. At the test the engine was

started down alone and stopped itself

exactly as planned.

Water Scoop Operated By Air.

The new "Atlantics" from the Schenec-

tady Works have the water scoop lowered

and raised by an air cylinder operated

from the main reservoir supply.

The ones put on some years ago had to

be operated by a combination of levers and

ropes ; in case the scoop was not lowered

and raised at the right time it would be

raised by the end of the trough. This was

pretty apt to disable the man at the lever.

At one time one of the roads running

into Chicago had two firemen laid up with

broken arms, as a result of being hit with

a water scoop lever.

Inconvenient Cab Fixtures.

BY JOHN W. TROy.

Railway and Locomotive Engineering

has called attention more than once to the

poor arrangement of the cab fixtures on

large modern locomotives, but the builders

keep on sending out engines with the vari-

ous attachments, valves and cocks so lo-

cated that some of them are dangerous

to operate.

I hold that anything in the cab which

is so located that the engineer is called

away from his post of lookout when the

train is running should be re-located or

other and more conveniently reached

valves be added. For instance, I saw

some very large engines with extra high

boiler heads that come close up to the

roof of the cabs, and the sight feed lubri-

cators were located on top of these boilers

next the roof where a ladder was neces-

sary to use in filling them. Again on

some Atlantic type engines of very mod-

el ate size, with good long decks, the cocks

to admit steam to the electric headlight

motor was located where a tall man could

just reach it by standing on the door latch

of the firebox door and then he would be

sure to burn his hand and arm on some

cf the hot pipes surrounding it.

Some engines have the front windows so

arranged in respect to the engineer's line

of sight, when standing at the throttle,

that he cannot see a team approaching a

crossing till it is close to the track. It

is no use to say "stand somewhere else

so you can see." When an engine is work-

ing hard on slippery track, you must have

your hand on the throttle lever or take

out the crank-pins when she slips and

catches. Sliding windows are all right as

far as opening them is concerned, but how
plain can you see anything when they are

slid up so they are two or three deep?

So many more attachments are being

put on locomotives which the engineer

has to operate and be responsible for that

there will soon come a time when the en-

gineer will be overloaded. On single-

track roads, with the trains and train or-

ders so thick, it is hard work to get along

without "overlooking your hand" on some-

thing.

The worst feature of the oil famine on

many roads is that it keeps the engineer

in a sweat for fear he will be disciplined

either for using a pint more valve oil than

someone else, or have a hot box and lay

out an important train.

Now, you can overload an engineer by

a poor arrangement of cab fixtures a good

deal quicker than by giving him too many

things to look out for. Make everything

handy while on the run and we can use

it with "certainty and despatch," which

they say is next to safety in railroad oper-

ations.

Chicago, III.

Another test as to the hauling- capacity

of English and American locomotives was

recently held in Jamaica and the latter

carried off the honors at a walk. It drew

120 tons up the heaviest grade in seven

minutes under schedule time, while the

English engine stalled with an equal load

and failed to make regular time when load

was reduced.

The Buffalo Forge Company have sent

out a circular intimating that they will

answer all inquiries which may be made

of them concerning the Pan-American Ex-

position. This company's exhibit is in

Machinery Hall and railroad men are in-

vited to visit it.
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European RaHroad Jottings.

BY CHARLES ROUS-MARTEN.

It must be confessed that we Britishers

are very much like a flock of sheep. When
anybody once finds a gap in a hedge and
jumps through it, off we all go helter-

skelter after him

!

Thus since the need of bigger boilers

was tardily realized in this country as an
alternative to endless double-heading and
frequent duplication of trains, all the

new locomotives have had larger boiler

power—excepting, perhaps, one class, of

which I shall have something to say short-

ly. So, too, since eight-coupled freight

engines were gradually recognized as use-

ful, and also the desirableness of making
our tracks carry 50 to 100 per cent, more
in a given time than they had previously

been expected to do, the movement has

rapidly extended itself. Only a year or

so ago the London & North Western was
the only leading British line that em-
ployed eight-wheel-coupled locomotives.

Now the Lancashire & Yorkshire, the

Caledonian, the Great Northern and the

North Eastern have followed suit, and I

have no doubt that the Great Western
and Midland Railways will soon fall in.

Of course I am not finding fault with
this imitative tendency. Far from it. I

am always glad to find my countrymen
appreciating and adopting any valuable

improvement, even though it be of for-

eign origin. But what always puzzles me
is that they should be so long in discover-

ing the value of many reforms over which
they wax enthusiastic at a later date.

Now, that plan of coupling eight wheels
in freight engines was adopted by one
British colony at any rate, viz. : New
Zealand, more than twenty years ago
had six American consolidation en-

gines, built by the Baldwin Com-
pany, at work in 1879. Then others were
procured owing to the good results shown,
and now they are numerous. In England
it was always said that such powerful
locomotives were not needed, as the pres-

ent ones took trains quite as long as

could be accommodated in existing sid-

ings, etc., so that extra power would be
superfluous. These conditions remain al-

most unchanged, but wiser counsels have
prevailed, and so now we find Britain fol-

lowing the example of the American and
European continents and adopting en-

gines which, by hauling longer trains, will

clear the roads more quickly, and so, by
obviating much blocking, will increase by
a material percentage the carrying capa-
city of each track.

Mr. J. F. Mcintosh has just got the

first two of his new "600" class to work.
These, your readers will remember, have
21 X 26-inch cylinders, with eight 54-

inch coupled wheels, and 2,500 square
feet of heating surface. Mr. Mcintosh
tells me that, as compared with the stan-

dard type of Caledonian goods engines

—

one of the most efficient of the type in

the whole Kingdom—the new giants do

just double the work. This ought to en-

courage other locomotive engineers to

walk along nhe same road. The addition-

al cost of a locomotive so much more
powerful is as nothing compared with the

saving of an extra "crew" and with the

benefit of getting double the stuff off the

road in one train. Yet when Mr. P.

Stirling, on the Great Northern, and Mr.
W. Adams, on the Great Eastern, made a

step in the same direction some twenty-
five years ago, with the 19-inch cylinder

goods engines, both soon abandoned the
plan, because the additional weight which
those engines could pull could not con-
veniently be accommodated in the sid-

ings, etc. ! Happily we do seem to have
"changed all that" at last.

Talking of Mr. P. Stirling, I had by
chance, a few days ago, a very interesting

and noteworthy experience with the earli-

est of the celebrated 8-foot single-wheel-

ers which he designed and built for the

Great Northern Railway. "No. i" was
designed in 1869, and started work either

at the end of that year or early in 1870

—

that is to say, more than thirty-one years
ago. I was traveling from London to

Leeds by the accelerated express, which
is booked to Doncaster at an average
speed of over SS miles an hour. "No. i"

came on at the first stop, Grantham, and
proceeded to take the load of 200 tons be-

hind the tender from that station to

Doncaster, $0% miles in 51 minutes 31

seconds, which was 3 minutes 29 seconds
under schedule time. Seeing that the dis-

tance includes two banks, one of i in 200,

the other of i in 198, each for several

miles, the performance must be recog-

nized as a very smart one for a single-

wheeler. No exceptional speed was at-

tained, the special point of interest being
that the old single proved able to main-
tain a minimum rate of 50 miles an hour
up the grades of i in 200 and I in 198

—

i. e., 0.5 per cent.—with a load of 200

tons behind the tender. I notice that the

Daily Telegraph credits the same engine
with having run four million miles in her

thirty-one years' career, which it sagely

remarks is more than fifteen times the

distance from the earth to the moon ! I

have not the correct figures at hand, but

I think I am safe in pronouncing those of

the D. T. as rank bosh. They would
mean that the engine had run 400 miles

a day, Sundays excepted, ever since she

left the builders' hands, without allowing
anything for repairs, etc. As no Great
Northern engine was supposed to run
even 200 miles daily, apart from other

internal evidences of absurdity, I fear

that amazing feat belongs to the noble
army of "railway myths," so many of

which it has been my painful task to ex-

plode. I mention this one, lest the ridicu-

lous story should obtain inadvertent ad-

mittance into an American journal.

When I pointedly admitted the exist-

ence of one exception to the prevalent

rule of augmented boiler-size in new

British locomotives, I had in my mind
the "60" class on the Midland. The en-
gines of this type are very handsome and
graceful in outline, like all Midland en-

gines of the standard design. But, like

them, they have small boilers with only

1,217 square feet of heating surface, al-

though they have cylinders I9>< x 26
inches, with 7-foot coupled wheels. Re-
cently I described the new 6-foot 9-inch

coupled engines with larger boilers and
Belpaire fireboxes, "2606" class, which
Mr. Johnson had just brought out. Ten
of these are running and doing well. But
simultaneously Mr. Johnson has continued
to construct his "60" type, and some have
come out even since the Belpaire lot.

These "6o's" are in some cases working
alternately with the "2606's" on identical

duty, and I have personally recorded some
excellent work to their credit. I am aware
that through the skillful arrangement of

their small heating surface, and particu-

larly owing to the large proportion that is

got from the firebox, No. 60 and her
sister engines can exert far more boiler-

power than their dimensions would sug-
gest them to possess. Still, I must con-
fess that, in my opinion, the "2606's" will

come out the better in the long run and
in average circumstances.

Another type of Midland locomotive,

one of Mr. Johnson's newest class of 7-

foot 9-inch single-wheelers—in fact, the

one which was shown at the Paris Exhi-
bition, No. 2601, named "Princess of

Wales"—showed me a strikingly good
performance lately on one of the acceler-

ated Anglo-Scottish expresses. Coming
on at Leeds, booked to run to London.
196 miles in 3 hours 50 minutes, with a

five minutes' stop at Trent for water. No.
2601 started five minutes late with a load
of about 220 tons. In spite of several bad
slowings for track and bridge repairs and
junctions, and of overstaying the schedule
time at Trent, we reached London two
minutes early, having thus made up seven
minutes from Leeds on the inclusive

schedule time, and a great deal more in

the running time. The single-wheeler

ascended the rising grades of i in 120 to

I in 132 very smartly, and in all respects

acquitted herself efficiently.

At the beginning of this letter I referred

to the slowne-s with which new ideas are

taken up in this country. One of these,

compounding, still makes but little prog-
ress. At present Mr. F. W. Webb is the

only British railway engineer who builds

compounds. He has just turned out a new
batch of ten of his four-cylinder type,

slightly larger than the first forty. One
of this earlier set kept time with me on
the Liverpool dining-car train from Lon-
don to Crewe, with a load of 330 tons be-

hind the tender, at a schedule rate of 50
miles an hour, ascending the bank of i in

70— 1.4 per cent.—^just outside Euston.
without assistance.

But not only does compounding languish

elsewhere in this country, it even con-
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tinues definitely to die out where it once

existed. It is ancient history how all the

Worsdell-Von Borries compounds on the

Great Eastern, and many on the North

Eastern, have undergone conversion into

the non-compound type. But recently one

class still remaining of the Worsdell-von

Borries set on the North Eastern Railway

has been converted likewise, and is com-

pound no longer. I refer to what I believe

were the first compound single-wheelers

ever built, the 7-foot wheelers of the

"1326" class, with 18-inch high-pressure

cylinders, 26-inch low-pressure and 24-

inch piston stroke. These are now being

turned into simple high-pressure engines,

renamed "Royal Sovereign"—on page 166

of your April issue of this year.

Westinghouse Exhibits at the Pan-
American.

One of the most worthy exhibits at the

Exposition is that of the Westinghouse

Electric & Manufacturing Company,
which has alone over 150,000 horse-power

of electrical machinery in operation, in-

cluding ten huge 5,000 horse-power gen-

erators installed at Niagara Falls. These

generators were installed at the time when

2,000 horse-power generators were con-

sidered large. One of the prettiest feat-

at 220 volts each. A small gas engine gen-

erating set is used for exciting the larger

alternating current generator. The com-
pany have also a large number of railway

motors, including the motors for suburban

and interurban service of heavy type.

There is also a large number of induction

motors, adaptable to either constant speeds

or variable speeds. A complete line of de-

tailed apparatus, including motors, light-

ning arrestors, fuse blocks, is tastily ar-

ranged.

The railway exhibit of the company in-

cludes the six-car rack of high-speed

brakes, Westinghouse friction draft gear,

the automatic air and steam coupler, an

PAN-AMERICAN EXPOSITION—UNION SWITCH & SIGNAL COMPANY'S E.XHIBIT^ RAILWAY BUILDING.

with inside cylinders 18 x 24 inches. I

had a very good run lately with one of

these newly converted locomotives. Sev-

eral of the coupled compounds on the

North Eastern have also been converted.

American enginemen will, I feel sure,

be interested to learn that David Hughes,

the able veteran driver of the Royal trains

on the Great Western Railway, who had
the melancholy honor of driving the train

which conveyed the mortal remains of our

late beloved Queen to their last resting-

place, has received at Marlborough House,
from the hands of King Edward himself,

the Victorian medal in recognition of his

long and valuable services. I illustrated

Hughes' engine, "Atbara"—temporarily

ures, perhaps, is the exhibit of the "light-

ning" machine. This apparatus consists of

a high potential alternating current of 40,-

000 volts thrown on to a glass holding

metallic letters and lined with tin foil.

This is made to reproduce an effect not at

all unlike thunder and lightning. In the

display, the name "Westinghouse" is

brought out prominently and brightly in

many colors.

The gas-engine exhibit consists of a

large 300 horse-power, three-cylinder,

four-cycle machine. It is directly coupled

to a 2,200-volt, two-phase, revolving field

alternator. The power furnished by this

large machine is employed practically in

supplying current to the 130 Nernst lamps

electric power brake and car-heating ap-

paratus. The six-car train of high-speed

brakes is familiar to all and contains gages

which show all different pressures during

the different operations of the brake.

The friction draft gear is in section and

also in actual operation, so as to give to

railroad people a thorough and clear un-

derstanding of the device. This will un-

doubtedly prove interesting to many visit-

ors at the Exposition.

The automatic air and steam coupler is

also a familiar feature, and is in actual

operation and needs no further explana-

tion.

The new electric power brake and car-

heating apparatus is applied to a car which
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is run for the information antl benefit of

visitors who are interested in power brakes

for street cars. Perhaps this is one of the

most vaUiable features of the Westing-

house exhibit, inasmuch as the brake power
is given by a brake shoe in conjunction

with wheel shoes, and is operated by sur-

plus power which would otherwise be

wasted through the diverters and resist-

ance coils. In winter lime a portion of

this current is used to heat the car, and is

surprisingly efficient. This feature should

appeal strongly to Northern roads using

electrically driven street cars.

The entire exhibit is certainly creditable

to the Wcstinghouse company.

The European Press on American
Inventions.

Some time ago Thomas Edison an-

nounced that he had perfected a new form
of storage batttery which was going to do

wonderful things in the transportation of

electrical energy. Particulars about the

new invention were very meagre, the only

positive claim being that it was an inven-

tion of a revolutionary character. We
Icng ago learned to discount the claims

made by Edison's friends concerning the

epoch-making character of his latest inven-

tion and we suspended our opinion of his

storage battery until we should learn about

results obtained in practical work.

Our foreign contemporaries have not

been so considerate. Nearly all the British

and Continental press have taken a paper

by Dr. Kennelly read at the last meeting

of the American Institute of Electrical

Engineers on Edison's new storage battery

as a text to abuse Edison and all his works.

Fcilden's Magacinc commenting on the

description of Edison's new storage battery

as described by Dr. Kennelly says

:

"The merest glance at the contents (of

Dr. Kennelly's paper) shows that, what-

ever may be said regarding the facts, the

passages intended to explain them and

everv-thing of a theoretical nature in the

text, plainly indicate that whatever Mr.

Edison may have achieved was achieved

by the well-known Edisonian method of

making experiments at random. Mr. Edi-

son, as we all know, has a fine contempt

for scientific methods, and. above all. for

mathematics. He prides himself that he can

'guess better than mathematicians can cal-

culate," and considers the rule of thumb
greatly superior to the rule of three. His

inventions appear to him to be evolved

from his fertile brain, not by the accident

but the art of guessing, and to his friends

and admirers as almost divinely inspired.

Neither he nor they appear to realize that

in his haphazard guessing, after all, he is

led—let us for charity's sake assume 'un-

consciously'—by the results obtained in

consequence of years of earnest study by

carefully disciplined thinkers."

That is harsh to say the least of it, but

the editor of the magazine named probably

explains hjs position in commenting on the

illiberal tone taken habitually by the Euro-

pean press concerning things American.

He says

:

"If a paper on so important a subject

as that to which Dr. Kennelly's report was

devoted had been transmitted to us from

Berlin, Paris, St. Petersburg, Vienna,

Rome or any of the other European cen-

ters of civilization, it would have been

accepted instant, and without hesitation as

a bona fide statement of facts and com-

mented upon and discussed in the columns

of every publication dealing with elec-

sion at the July meeting of the Pacific

Coast Railway Club on "Can the Tele-

phone be Safely Used for Despatching

Trains?" Several prominent officials took

part in the discussion.

Mr. W. W. Slater said that a modern-

equipped telephone service, with the latest

improved instruments and an overhead

metallic line, properly transposed to kill

iiiduction or interference from foreign cur-

rents, has some advantages over a tele-

graph line. It does not require any ad-

iustment, and works as well in wet

tricity or its applications. Coming from

New York, however, and having reference

to Mr. Edison, even the most plausible ac-

count at once puts us on our guard and the

first question which we address to our-

selves usually is, of what dimensions will

the proverbial grain of salt have to be to

render the text palatable and worthy of

serious consideration?"

Train Despatcliing by Teleplione.

Anything relating to the safe and expe-

ditious movement of trains by train orders

is of interest to enginemen, so we give be-

low the following pointers from a discus-

,5 EXHIBITS, KAILW.W BUILlJING.

weather as in dry; on the other hand, a

telegraph instrument needs constant atten-

tion to keep it adjusted to the various

changes of weather, caused by rain, fog

and "dry.'' The telephone will work fre-

quently with lines down, whereas in simi-

lar cases the telegraph would be entirely

disabled.

The first cost of a modern telephone

equipment is much greater than that of a

telegraph equipment, and unless station

employes can be dispensed with, there will

be no saving to offset this extra cost.

In the present state of the art, its use

will be restricted to short roads and

branches and roads with an irregular or
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slow-speed train service, such as coal or

lumber roads.

Chief Despatcher Smitn, of the New
York, New Haven & Hartford Railroad,

says they have used the telephone exten-

sively, but not for handling trains, on ac-

count of that positive element of danger,

indistinct articulation by telephone, which

makes it an undesirable method for hand-

ling trains. There are letters, words and

figures that sound so nearly alike by 'phone

that an order might be given one way and

repeated back another, and the error not

be discovered.

of Chicago. They are still using the sys-

tem at the New Orleans and other ter-

minals.

American Locomotives in India.

Although the foreign outcry has become

rather a matter of ancient history by this

time, still the following criticism by an

engineer of an Indian road is rather in-

teresting and evidently quite frank. The

point we cannot understand is the alleged

hard riding. When the Pennsylvania road

was experimenting with the Webb com-

opinion from the experience of an Indian

engine driver.

"The B. B. & C. I. Railway in 1899 re-

ciuired mail engines ; owing to the engin-

eers' strike in England, the tenders were

submitted to an American firm, Baldwin

& Co., but the firm persistently declined to

accept any design, preferring to erect them

in their own methods.

"Ten Yankees came out to Bombay at a

cost of i200 less than any firm in England

would have charged.

"The engines were soon erected. I can

assure my readers they were quite a curi-

w ESTixi.iiiM^K F\nii;n> in tiik ki.kctkicity building.

Assistant Superintendent Jones said that

there should be two circuits—one for the

train despatcher to communicate his or-

ders, the other a local circuit between the

block operators. The movement of trains

by telephone should be through signals

and not written orders, other than clear-

ance, permissive and caution cards, which

would be used as circumstances required.

The only order that a train should re-

ceive should be one ordering it to move
from one block to another ; trains that are

on time should be let alone.

The Illinois Central Railroad used the

telephone for operating trains on the St.

Charles Air Line during the year that

these tracks were being elevated in the city

pound No. 1320, "Wes" Hartman (who

got more out of her than anyone else)

shook off about 30 pounds of avoirdupois

and he didn't have any to spare, either.

If these Indian engines ride worse than

this there is something wrong with them.

Here is what he says in the Raihvay Times

cf Bombay

:

"With reference to the above we read

that the trial of these American engines

in Egypt and in England has proved a

failure; one says that (from Egypt) 'they

are dear as a gift,' and John Bull says,

'that owing to the extra consumption of

oil, fuel and repairs the English engines

outweigh Jonathan's cheapness.' Be this

as it may, I give my readers the candid

osity to us Indians. The sight of an en-

gine only with bar framing and the whole

of the machinery being exposed to view

took one's thoughts back to the skeletons

of camels in a museum. I have traveled

far and wide, but have never seen any

locomotive so unsightly.

"I shall endeavor to detail the engine

roughly, so as to give you an insight to

their good and bad points.

"The engines are ugly, there is no gain-

saying that : they are uncomfortable on

the foot-plate, and for rocking and shak-

ing nothing will surpass them, not even

a country cart; the mass of pipes and

cocks on the foot-plate renders all the fire-

man's eflforts futile; clean them as you
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will, they look filthy. The consumption

of coal is a trifle more than our beautiful

Dobb's, but as for oil 80 pounds per trip

of 350 miles is not enough. The driver

and his mates are soon fatigued from the

jolting and somehow cannot take to a

Yankee ; these are the main points against

her.

"What are her good points? Well, for

running Jonathan can beat John Bull lo

miles out of 40, with 20 carriages ; the

Yankee seems to fly, caring not load or

weather. The driving wheels are 6 feet 2

inches, stroke of piston 26 inches, diameter

Self-Dumping Ash Pans.

BY EUGENE M'aULIFFE.

A day's ride on the average freight en-

gine should convince any fair-minded

man of the usefulness, even necessity, of

a self-dumping ash pan.

The writer has in mind a pan of cheap

construction, suitable, with modifications,

to nearly every class of engine—nothing

more complex than the slatted-bottom

type, built on the principle of the common
window blind.

It is not necessary to use power to

dump this pan, as the eff^ort required is a

by shortening the terminal delay to en-

gine. With modern heavy engines it is

manifestly unfair to ask an overworked
fireman to inhale gas and cinders in a

cramped position under an engine for the

possible few moments on sidetracks that

might be used for a breathing spell fitting

him for the ne.\t struggle. Except in

zero weather, all engines should have one

or both overflow pipes to injectors dis-

charge into ash pan, by means of which

all fire from grates could be extinguished,

materially increasing the chances of back

driving boxes running cool.

.-t. EXHIBITS I.N- THE ELECTRICITY DUILDING.

of cylinder 18 inches, steam pressure 160

pounds. No lubricators for the cylinders,

j'et the results have so far been very good

;

the metal throughout appears to be splen-

did. The machinery so far has given us

no trouble; every part is so constructed

that every part can be easily renewed or

repaired ; the tender bogie axles are a

source of trouble to the driver, if these

could be got to run cool the oil consump-
tion would soon be reduced. The tender

carries 3,000 gallons of water and about 7

tons of coal. The engine when in working
order is 80 tons in weight.

"Yet no driver is satisfied with a Yan-
kee. 'Give me a Dobb's' is the hue and
cry. "Indian Driver."

slight one, particularly when dumped
often. The advantage would lie in the

direction of more comfort for enginemen,

fewer burned, warped and twisted grates,

rods, damper and side sheets; a more
equable draft, conducive to economy of

fuel, and the freer production of steam.

In addition to these advantages, fewer

wooden cattle-guards, culverts, bridges

and cross-ties would be set on fire—an

item of vast importance to roads travers-

ing a section of country that suffers from

droughts. With certain appointed dump-
ing places, the engine could be brought

into the terminals with a comparatively

empty pan, saving much of the time spent

over a possibly crowded cinder pit, there-

The general impression that one receives

from the exhibit of locomotives at the Pan-

American Exposition is the great increase

of weight that has been effected within the

last year or two. There is also a very

manifest tendency towards wide fireboxes

for the purpose of increasing the grate

area. If we were to judge from the en-

gines exhibited at Buffalo, we might read-

ily conclude that piston valves had become

the regular fashion in locomotive construc-

tion. There are twelve locomotives shown
and eight of them have piston valves. This

does not show by any means the propor-

tion of locomotives with piston valves to be

found in the country, but it indicates the

trend of recent practices.
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New Railway in Korea.

The construction of the Seoul-Fusan

Railway by a Japanese syndicate is inter-

esting in several ways . It will be 287 miles

long and will open up the southern part

of Korea, as well as increase Japanese

influence. It will pass through Suiger,

Tompo, Shokuzan, Zengiken, Koshiu,

Renzan, Kinzan and Waikwan. There
will be 31 tunnels averaging 1,313 feet in

length, the longest being one mile. Bridges

will aggregate nearly 4 miles in length,

the longest being 1,400 feet. The gage
will be 4 feet 8 inches, 14 inches wider

than the Japanese railways. Why it was
not made standard by an additional half-

inch is hard to determine. A 75-pound
rail will be used. Ties and lumber will

have to be imported, as the country does

not afford any timber that is Suitable.

Side Rods Up on New Engine En
'

Route.

The usual practice of shipping locomo-

tives from the builders' works to the

railway destination with the side rods

taken down, seems to have given way to

another plan which permits the side rods

to remain up while the engine is en route.

There are several good points about this

latter practice. There is less labor re-

quired in not having to take down the

rods at the works, pack them away in the

tender and take them out at their des-

tination. This does away also with the

necessity for jacking up the engine when
it reaches its destination, in order that the

wheels may be turned round to a suitable

position where the rods may be attached

to the pins.

The bearings in the side rod brasses are

also worn down by the time the engine

reaches its destination; but it is doubtful

whether it would not be disadvantageous

to attempt to bring the brasses to a bear-

ing while the engine is en route to its des-

tination, where it may be in a train run

at rather dangerous high speeds for new
side rod brasses. It might seem prefer-

able to wait to get these brasses down to

a bearing on their pins imtil after the en-

gine has reached its destination, been set

up and run around leisurely, when proper

time and facilities can be had for giving

the brasses the attention they need. A
side rod brass, once heated, is very liable

to warp and twist on the pin, thereby un-

fitting it for service until after it has been

taken down, filed and again fitted to the

pin. This undesirable state of affairs is

more likely to happen if the brass should

start to get hot on the rod en route than

if it occurred in the yard when the engine

was on its trial trip, where time could be
had to give it proper care and attention.

There is also a danger of putting an un-
due strain on the pins of the driving

wheels if the side rods be left up and the

wedges be left down, and the side rod

brasses be keyed up very loosely. How-
ever, with the side rod brasses keyed up

free and the wedges slightly down, there

would seem to be no difficulty experi-

enced in shipping new locomotives from
the works to the railroad destination with

the side rods up.

At the Master Mechanics' convention

one enthusiastic supporter of this prac-

tice expressed a belief that the eccentric

rods and the main rods should also be left

on while the engine was being shipped.

Other more serious-minded members very

forcibly condemned that part of the prac-

tice pertaining to the eccentric rods and
the main rods, and that part of the meas-
ure was voted down. That part leaving

up the side rods, however, was voted on
and carried, and is therefore now a

recommendation of the Master Mechanics'

Association.

Auxiliary Engines for Locomotive.

Following the lines of the locomtive ex-

hibited by the Bavarian State Railway at

Paris, Mr. R. M. Bryant, of Alabama,

has patented the locomotive shown in the

accompanying cut. The scheme can be

readily seen and needs no explanation.

AUXILIARY ENGINES FOR LOCOMOTIVES.

The regular locomotive will continue in

business in spite of such devices and we
fear the inventor will be disappointed if he

expects to see it adopted.

A correspondent, who does not wish his

name mentioned and who has had experi-

ence with all sorts of locomotives, dis-

cusses in a very intelligent manner, the

cause of hot eccentric straps. Hot eccen-

tric straps are most common on the en-

gines that have inordinately long and

heavy eccentric blades, more especially

those that span one of the axles. Most of

the heating happens when the engine is

running without steam, and our corres-

pondent reasons that at such times there is

not enough pressure upon the valves to

hold the strap against the eccentric, and

on that account the strap pounds itself hot.

This is a very rational theory and deserves

careful investigation from those roads

troubled with hot eccentric straps leading

to breakage.

The Relations of

Oil and Graphite.

The relations of oil and graphite

are of the most friendly kind. Both

can go it alone, but each does its best

work when helped by the other, ex-

cept in very special cases. In all

ordinary practice five to ten per cent,

of graphite, if it is of Dixon's pure

flake graphite, will largely increase

the lubricating value of the oil. This

is equally true of any grease. Take

the very best lubricating grease you

can find. Test it on bearings, then

add a little of Dixon's pure flake

graphite and you will find that grease

and graphite will do six times more

work than the grease did when used

without the graphite. This has been

demonstrated. It is a fact. Lo-

comotive engineers throughout the

country know how much further both

engine oil and valve oil will go when

Dixon's pure flake graphite is added.

Oil is affected by heat and cold, while

graphite remains unchanged no mat-

ter how great the heat or cold may

be. Oil gums, while graphite never

gums or gets sticky.

For cooling rod pins and curing

hot bo.xes, there is nothing to equal

Di.xon's pure flake graphite.

Graphite mixes readily with oil, but

is liable to settle, so should not be

allowed to stand in oil cup. The time

may not be far away when no railroad

will be without a supply of Dixon's

flake graphite for its engineers and

machinists. Few are now.

"The Standard Code of Rules" should

be in every railway man's pocket. Thirty

cents, at this office.

Joseph Dixon Crucible Co.,

Jersey City, N. J.
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HERE
IS A

Pressure

Regulator

THAT WILL

REGULATE.

Fig. J 8

Gold's Improved Balance

Valve Pressure Regulator

reduces from boiler pressure to a

fraction of a pound. It will not

vary under any conditions.

It is efficient, economical, sim-

ple and durable.

Catalogue, circulars and further

information cheerfully furnished.

Gold Car Heating Co.,

Frankfort and Cliff Sts.,

NEW YORK.

Branch Office, 614 Rookery, Chicago. Ills.

The General Electric Company at Pan-

American Exposition.

The General Electric Company has a

comprehensive exhibit occuping the north-

west corner of Electricity Building. The

principal feature of llie exhibit is, of

course, the 5,000 horse-power transformer

plant which transforms all of the current

used by the Exposition Company in the

lighting scheme of the building and

grounds. This transformer plant, which

is practically a typical modern sub-station,

occupies such an important position among

the various features of the Exposition

that we will give a detailed description of

it elsewhere.

This company has confined itself to ex-

hibits presenting a few of the most novel

and recent developments in the practical

field, showing such apparatus and appli-

ances as have been perfected in the last

few years and bfecome recognized as of

real importance commercially.

.\LTERN.\TING ENCLOSED ARC LIGHTING SYS-

TEM.

One of the features of special interest

in this company's exhibit is a complete in-

stallation of their series alternating en-

closed arc lighting system, by means of

which the entire interior of the Electricity

Building is lighted. Niagara power is

taken from the transformer plant in the

company's space and used to operate a

synchronous motor which is belted to one

of the company's loo-kilowatt A. T. B.

I evolving field alternating current gener-

ator and exciter combined. This gener-

ator furnishes current for the standard

seventy-five light constant current trans-

former which operates two circuits of

nhirty-five enclosed arc lights each. This

installation is complete with the com-

pany's standard switchboard panels, and is

a most interesting illustration of the prac-

tical operation of this modern system.

The compensated type of generator,

v.'hich is one of the company's most re-

cent productions in the developn ent of

alternating current apparatus, is so con-

nected that it illustrates the interesting

fact that this machine automatically main-

tains accurate voltage regulation under all

the varying conditions of induction and

non-inductive loads.

The C. R. regulator is placed in the

priinary circuit of the transformer and is

used to illustrate in a very practical man-

ner the use of this form of regulation.

Thus the most modern method of gen-

erating and controlling alternating cur-

rent is shown in practical operation.

While referring to the compensated type

of alternator, it is of interest to examine

the 200-kilowatt generator of this class

which this company exhibits. It is unique

in design : it is a 36 four-pole machine of

the revolving field type and has an exciter

mounted on the pillow block operated

from the generator shaft by gear and raw-

hide pinion. This machine illustrates a

construction which has been used suc-

cessfully on large machines of different

capacities with considerable success. It

is designed for direct coupling to the en-

gine shaft, but is here shown with the

separate pillow block where the engine

bearing would ordinarily be.

The series alternating system attracts

a great deal of attention, and in order to

thoroughly illustrate the operation of

these transformers the company has in-

stalled a small transformer having glass

sides to permit full examination of the

interior of the transformer while in oper-

ation. This small transformer operates

two or three arc lights and series incan-

descent light on the same circuit, thus

illustrating the flexibility of this system

which permits the use of arcs and incan-

descents in series.

One of the most interesting of the mod-

ern developments in lighting is the series

incandescent street system made by this

company, which is shown in practical

operation by means of a small reactive coil

with the series incandescent lamps mounted

on a panel beside it. These lamps may be

cut out by means of small switches, thus

enabling one to watch the operation of the

reactive coil and the effect on the other

lamps remaining in the circuit.

.\RC L.»lMPS.

Visitors looking for information on arc

lamps can find a most interesting and

novel display in the General Electric Com-

pany's space. This comprises a group of

the company's standard interchangeable

type arc lamps arranged with glass cas-

ings surrounding the mechanism and very

dense inner globes which permit a full

examination of the arc without any strain

on the eyes. By this arrangement the

lamp may be turned on and off and the

entire working of the lamp mechanism

may be observed under various conditions

of the arc. These lamps form an inter-

esting group in themselves, as they show

to what extent the interchangeable idea

has been carried by this company in arc

lamp manufacture. There are shown

three -multiple lamps for no vohs alter-

nating and direct current and 220 volts

direct current respectively, and three

others for series alternating, series direct

constant current and 500-voh railway

work. All of these lamps use the same

outer and inner globes, and each of the

two groups mentioned is so nearly similar

in construction as to convey the impres-

sion to the layman that they are alike. As

a matter of fact, the difference between

these lamps is only in three or four parts,

which are in themselves interchangeable.

The development of enclosed arc lighting

has been carried into the constant direct

current field. For this work, the most

popular machine is undoubtedly the large

type Bru^h arc generator with multiple

circuit attachment, by means of which a

number of different circuits may be oper-

ated from one machine. One of these ma-

chines, of 125 lights capacity, is exhibited

bv the General Electric Company.
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ELECTRIC RAILWAY MOTORS.

Visitors looking for information on
electrical railway motors will undoubtedly
spend considerable time at the General

Electric Company's exhibit. They will

find there an actual working example of

the train control system of this company
with two GE-66 railway motors and con-

trollers, representing all the apparatus re-

quired for operating a single car by the

General Electric system of train control.

It illustrates in a practical manner the

fact that this system applies equally well

to one car or to several in one train.

The company's sectional third-rail sys-

tem is also fully illustrated by an actual

installation of contact rails and sectional

switches. The contact shoes are so

mounted on small wheels that they may
be moved along the rails and the various
conditions of the operation of this system
fully understood.

ELECTRIC BRAKES.

One of the popular features of the Elec-
tric Building is the four motor car equip-
ment with electric brakes shown in this

company's space. Two standard trucks
for each electric car are shown supporting
a platform on which are supported all of
the devices of a standard car equipment.
The trucks are operated by four GE-67
38 horse-power motors with electric

brakes. These are operated by two B-19
controllers, located one at each end of
the frame on the trucks. Current is taken
from a section of grooved trolley wire
which is actually installed with various
line material made by the company. An
interesting fact is here illustrated—that
when the motors are running full speed,
the trolley may be pulled down, and then
when the electric brakes are thrown on,
the wheels come immediately to a stand-
still, thus showing that these brakes work
independently of the trolley circuit.

ELECTRIC AIR COMPRESSORS.

Electric air compressors are now being
used by so many roads, that this company
now manufactures electric air compres-
sors and has shown a standard type
known as C.P.-12, operatively connected.
The fact that compressed air is useful for
cleaning about car houses is practically

illustrated in the company's space, where
this method of cleaning and dusting is

used.

SWITCHBO.\RDS, ETC.

The latest forms of railway motors of
various capacities manufactured by the
General Electric Company are also shown
in their space. The wide use of the Gen-
eral Electric Company's standard appli-
ances has necessitated the development of
a wide range of instruments, switches,
etc., for use on switchboards, for all

classes of electrical work, and they have
made a most interesting exhibit of this

material. Of course, the large switch-
board in the transformer plant comprising
both high and low tension panels with the
oil break switches is of exceptional inter-

est ; but this switchboard being in ser-

vice during all the open hours of the Ex-
position, renders it difficult for visitors to

inspect the fittings as fully as they may
desire. The same may be stated of the

several switchboards for different appar-

atus in the working part of the company's
exhibit. Therefore this company has made
a special exhibit of switchboard appliances

•on blue Vermont marble panels, conform-
ing in design to the standard switch-

boards. This contains samples of each of

the various types of measuring instru-

ments made by this company with re-

cording wattmeters, frequency indicators

and other notable appliances of recent de-

velopment. There are switches and cir-

cuit breakers of various designs for high

and low tension work, an oil break switch

being arranged so that the fullest examin-
ation may be made. One of the company's
new cabinet panels is also shown.

All of this material is of standard con-

struction used by the company in filling

orders, and visitors will therefore be able

to form an adequate idea of the various

finishes and forms of instruments which
are furnished regularly by the company.

SMALL MOTORS AND MINING APPLIANCES.

The company's line of small motors is

indicated in the display of alternating and
direct current motors for various appar-

atus, many of them being operatively con-

nected to machines of various types for

household and shop use. The exhibit also

contains a motor generator set of the

type extensively used for charging auto-

mobiles.

The General Electric Company fur-

nishes a great deal of material for mines,

notably mining locomotives and motors
for mining pumps and mining hoists. Con-
siderable attention is attracted by the 10-

ton mining locomotive shown in the com-
pany's space. This is a standard locomo-

tive and of a type widely used, the one
shown being already sold to the Union
Pacific Railway, to whom it will be de-

livered after the Exposition closes. The
hoist and the pump are the latest design

and fully equipped with the company's
motors and controlling devices.

The Genera! Electric Company has the

largest exhibit in Electricity Building,

and was one of the few exhibitors actually

ready for visitors on the first of May. The
space occupied is in the northwest corner

of Electricity Building, adjacent to the

500 horse-power Exposition transformer

plant, which is also an exhibit of this com-
pany.

RECEPTION QUARTERS.

The company's reception quarters are

in a handsome booth in the western end
of, the space; this comprises a convenient-

ly arranged office, to which the company's

friends are invited, and from which they

may ascend to a comfortably furnished

balcony overlooking the entire building.

Between the transformer plant on the

north side of the building is a well-lighted

Sipe's Japan Oils

MANUFACTURED BV

JAMES B. SIPE & CO.,

400 Federal Street,

Allegheny, = Pa.

THE McCORD BOX
KEEPS OUT THE DUST.

SEE HOW THE LID FITS.
McCord & Company,

CHICAGO. NEW YORK.

The Twentieth

Century

Master Mechanic
Won't use solid mandrels.

Cost too much, take up too

much room and don't ^ive

satisfaction

Nicholson

Expanding Mandrels

Take everything from I to 7
inch holes. Take up little

room—always ready and
you can buy four sets for

the cost of one of the solid

kind

Are You Using Them ?

Catalo.8:ue tells you
more about them.

W. B. Nicholson & Co.,

Wilkesbarre, Pa.
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PATENTS.
I

Patents.
GEO. P. WHITTLESEY,

UU( TRUST BUILDING, WASHINCTOH, I.C

Term* Reasonable. Pamphlet Sent.

PATENT
your novel idea or design. It

IS the only way to control it

and make it pay. Send postal
to StebbinsS Wright, Me-

chanical Kxpe.ts and Attornevs, Station G. Box 333,
Washington, D. C, for fu'l info-mation. They Secure
good patents and protect the whole invention.

UP-TO-DATE

Locomotive Charts.
25 CENTS.

THIS OFFICE.

CARBORUNDUM

Long-lived grinding
wheels
are money-saving
wheels.

A Carborundum
Wheel will do two
to four times the

work of any other

abrasive wheel,
before becoming
useless.

Aud at tlie same
time it will do its

work faster and
better.

Carborundum is

guaranteed to save

money to its users.

Writefor the booklet.

The Carborundum Co.
Niagara Falls, N. Y.

gallery of photographs ; here the visitor

may examine at his leisure nearly 200

photographs of the company's apparatus

and installations of many types and classes.

\n excellent idea of the extent of the

company's business in all branches can Ije

obtained from this part of the exhibit.

Passing out into the company's space,

one finds apparatus of the latest type for

generating, transforming and regulating

electric current and electric lamps and

motors of every type for its practical util-

ization.

One of the features of Electricity Build-

ing perhaps most interesting to the aver-

age visitor is the model of the General

Electric Company's works, located at the

eastern entrance to the exhibit, on the

main aisle of the building This covers a

floor space of about 12 x 24 feet and rep-

resents accurately at a scale of i inch to

20 feet, the large manufacturing plants

of this company at Schenectady. Lynn and

Harrison. The lighting of this model is

so arranged that day and night effects are

produced alternatively. The night effect is

accomplished by lights arranged under the

model which show through all of the

windows of the building, presenting the

appearance of the factories running in full

operation at night.

This coinpany furnishes a great deal of

electrical apparatus and supplies for use

about the grounds by the Exposition Com-
pany and by exhibitors and midway con-

cessionaires. About 300,000 incandescent

lamps have been furnished by this com-
pany, beside a great many type '*H" oil

transformers. Electric motors of the

Genera! Electric make are found in exhib-

its in ahnost every building. An interest-

ing example is found in the Government
Ordnance Group, where the large gun
mounted on a disappearing carriage is en-

tirely operated by this company's mo-
tors. The large searchlight located in

the top of the Electric Tower is an exhibit

of the General Electric Company. A simi-

lar one also furnished by this company,
is located at Niagara Falls and it is ex-

pected signals will be exchanged between

these searchlights and that the one on the

Electric Tower will flash signals nightly

about the surrounding country.

Detailed descriptions of the various ex-

hibits of this company, both in electricity

and other buildings will be furnished later.

American Locomotive Company's
Exhibit.

The American Locomotive Company
make a very good display at the Pan-
American Exposition, four of their en-

gines being grouped abreast at the north

end of the Transportation Building.

Among the engines are three Schenectady,

two more farther up in the building.

There is one of the Lake Shore express

engines, built by the Brooks people, with

three pairs of drivers connected and a

single leading truck and a single pair of

trailing wheels. The engine gives one a

strong impression of power and is very

finely proportioned. This engine of course

has a wide firebox, and provides 3,356

square feet of heating surface, 48.5 square

feet of grate area, has cylinders 20J/2 x 28

inches and drivers 80 inches diameter.

There is another Brooks engine for the

Chicago, Rock Island & Pacific, which is

called the "Chautauqua" type, but we could

not see the difference between it and the

ordinary Atlantic types.

They also exhibit a Richmond ten-

wheel compound engine, built for Exposi-

tion purposes. In close proximity to it is

the cylinder, smokebox and steam parts of

the Richmond compound, which many of

our readers will remember having seen at

one of the Master Mechanics' conventions.

The intercepting valve is cut off at inter-

section, which makes the mechanism rather

plain to those who have ever had the op-

portunity of studying it closely.

New Car Shop Saw.

Those who are interested in improved

machinery for ripping heavy material, and
one which will stand hard and heavy work,

will be interested in the saw shown with

this. Its frame is massive and substan-

tial, and has a large table fitted with an ad-

justable fence on the front end, which can

be tilted to any angle up to 45 degrees and

moved to the right edge of the table, leav-

ing a distance of 22 inches between the

saw and fence.

The arbor, which is gibbed to heavy

ways, carries a saw up to 42 inches in

diameter, and will rip material up to 15

inches in thickness, has its frame raised

and lowered by hand-wheel and screw,

with lock attachment for holding in posi-

tion, which also insures uniform tension

of the belt. The countershaft at the back

of the machine is provided with a belt-

shifting attachment, by which the machine

can be started and stopped at the working

end.

The makers of this machine, J. A. Fay
& Egan Company, of 249 to 269 West
Front street, Cincinnati, O., will furnish

any further particulars.

The Santa Fe has adopted a new de-

sign for trade-mark use. It is a plain

Greek cross in a circle, blue on a white

field, lettered with the name "Santa Fe"

in white. The origin of the idea is traced

back to the cross of the early Spanish

missionaries and explorers who founded

the old "City of Holy Faith" in New
Mexico.
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A Close Race.

On June 4th two large side-wheel steam-

boats—the "City of Erie," a lake steamer

plying between Buffalo and Cleveland, and

the "Tashmoo," a river boat from Detroit

—raced from Cleveland to Buffalo, over a

course of 94^4 miles.

The race was won by the "City of Erie,"

with a lead of about 1,200 feet in distance

and 45 seconds in time. The highest speed

made in any hour was 22 7-32 miles.

The "City of Erie" is 324 feet over all

and 78 feet beam, built to make fast time

in lake service under all conditions, and

has nearly twice the power of her rival.

The "Tashmoo" was made for river work,

draws much less water than the "City of

Erie," and the hull is built like a cigar,

with a sharp, tapering prow. With the

same power she would likely be the faster

boat, but a small, narrow hull cannot

carry as heavy power in the shape of large

boilers and engines as the wider hull. The
boats were stripped of everything that

would retard their speed, and carried no

passengers.

It is the power of the boilers to hold

the engines up to their highest efficiency

that determines the winner.

Painting Steel Cars.

Only too little is known by men who
are otherwise practical, of the value of

using a proper paint for preserving wood,

metal, brick or stone from the inroads of

rust, acid, alkalies, gases, etc., but the use

of preservative paints is rapidly becom-

ing general, nevertheless. It is often

many years before iron or steel frame-

work shows signs of deterioration from

rust, oxidation or age, but once the pro-

cess of decay sets in, unless it is promptly

arrested, it spreads with lightning rapid-

ity, and in a very few months has 50 un-

dermined the strength of the metal that

it is impossible of repair and must be en-

tirely renewed.

A case in point is that of some steel

cars which were bought by a prominent

concern about eight years ago for gravel

service in contract work. They passed

into the hands of a railroad company
later on and were used in coal, gravel

and cinder service. Two years ago the

cars looked well, showing but few signs

of the rapid deterioration which subse-

quently developed. A recent examination

of the cars shows that they had so de-

cayed as almost to necessitate the entire

rebuilding of them. For instance, the I-

beams h.id rusted away on each side so

that there were holes clear through the

upright part, while the tap of a hammer
on the bottom or sides of the cars would

put more holes in them. Iron framing if

exposed to the drip from coal and cinders

will look all right for a few years, but

when the process of oxidation once gets

the scale left by the rolling process re-

moved, in a few months it will eat away

the strength of the beams.

Our friends, the Standard Paint Com-

pany, have for years been manufacturing

the well-known P & B preservative paints,

which are offered as the best protective

known for metal, wood, brick, stone, etc..

being absolutely proof against rust, rot.

decay or oxidation from water, acids,

alkalies, gases, etc. P & B paint is not

merely a surface coating; it "bites" deep-

ly into the pores of the material and stays

there, repelling all foreign substances that

would otherwise prove injurious. It i^

tenacious and elastic ; will not melt, crack

or peel. The big railroad companies have

for years not only used it on the iron

framework of the cars, but on the wood

floors of refrigerator, dairy and stock cars,

etc., where it is peculiarly valuable for

waterproofing purposes. One large trans-

portation company, for instance, applies

the P & B waterproof paint to all the

sills and framing timber of their refriger-

ator cars.

There is great activity now at the Rog-

ers Locomotive Works in Paterson, X. J.,

several large orders having been received

by the new company. The Duluth, South

Shore & Atlantic Railroad Company have

ordered six locomotives. The St. Loui;

& Southern Railroad has placed an order

for ten, while six have also been ordered

from Japan. Work is being carried on a^

rapidly as possible on an order for forty

locomotives for the Northwestern Rail-

road, but the company finds it difficult to

obtain a sufficient supply of boiler iron.

At present 700 men are employed at the

works, and as soon as material ordered is

received about 400 more will be engaged.

About a year ago there was consider-

able furor about the great things that

were to be done by a train designed by

F. L'. Adams, as a wind-splitter, to make

fast time with least possible atmospheric

resistance. We always contended that

there was nothing in it and that it would

soon come to naught. This has been at

last the conclusion reached by the officials

of the Baltimore & Ohio, where the train

ran. The cars will now be stripped of the

wind-splitting arrangement and used for

ordinary service. The friends of the

scheme think that saving enough of train

resistance was effected to make the thing

pay, but we have always doubted it.

The New York Central people have com-

menced to put water troughs in their

freight tracks and scoops upon their

freight tenders, so that freight engines do

not need to stop to take water. After a

careful investigation of the subject the

management of the mechanical department

came to the conclusion that stopping a

freight train frequently to take water was

much more expensive than it would be to

keep water troughs in order. We under-

stand that several other trunk lines arc

considering the advisability of adopting the

same plan.
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PURDUE UNIVERSITY,
LaFAYETTE, IND.

Courses in Mechanical Engineering,
Electrical Engineering,

Civil Engineering.
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and management and to loc-onioti\-e testing.

In all departments there are
Extensive and Well Equipped Laboratories,
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W. W. CONVERSE & CO.,
PALMER, MASS.
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lORAN FLEXIBLE STEAM JOINT 00^ Inc,
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"Hawkins' Educational Works"
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Later Personals.

Mr. R. P. C. Sanderson has been ap-

pointed purchasing agent of the Seaboard

Air Line at Portsmouth, Va.

Messrs. Chas. T. Schocn and James B.

Brady have just been assigned a patent on

Hexible metallic tubing.

Mr. C. F. Sewell has been appointed

assistant superintendent of the Willmar

division and Willmar & Sioux Falls, Great

Northern Railway, at Willmar, Minn.

Mr, II. P. Jacques, purchasing agent of

the Kansas City, Fort Scott & Memphis,
has been appointed to a similar position

I'll the St. Louis & San Francisco at St.

Louis, Mo.

.Mr. Clarke Hairc. trainmaster of the

Michigan Central at Jackson, Mich., has

been appointed manager of the Detroit

& Charlevoix, with headquarters at De-

ward, Mich.

Mr. Thomas Tipton, purchasing agent

cf the Rio Grande Western, has been ap-

pointed assistant purchasing agent of that

rnad and of the Denver & Rio Grande

at Denver, Colo.

Mr. W. H. Hill has been appointed as-

sistant superintendent of the Dakota div-

ision of the Great Northern, with head-

quarters at Larimore, N. D., succeeding

Mr. C. F. Sewell, transferred.

Mr. T. P. Hickey has been appointed

foreman of the shops of the Seaboard Air

Line at Portsmouth, Va. He was former-

ly general shop foreman of the Atchison,

Topeka & Santa Fe at Topeka, Kan.

Mr. John Gill, master mechanic of the

Chicago, Rock Island & Pacific at Newton,

Mo., has been appointed superintendent

of motive power of the Chicago, Indian-

apolis & Louisville, with headquarters at

Lafayette, Ind.

Mr. H. Monkhouse. superintendent of

motive power of the Chicago. Indianapolis

&• Louisville, has accepted a position with

the Compressed Air Company of New-

York. Mr. Monkhouse has been with the

C, L & L. since July. igoo. Previous to

that he was with the Chicago & Alton for

about three years, and before that was
assistant superintendent of motive power
of the Chicago. Rock Island & Pacific

from June, 1891, to February. 1897.

Reports are current that before the ele-

vated railroads of New York and Brook-
lyn begin operating by electricity, the en-

i;iTiemen will be examined concerning

their knowledge of the air brake, and

those not considered efficient will be dis-

charged.

The Van stove-pipe joints made by the

Walworth Manufacturing Company, Bos-

1 m. have been so successful on high-

pressurc work that imitation has been dis-

covered in several directions. This joint

is used on all sizes of large pipe and gives

I xcellent satisfaction in all cases.

An Impecunious English Railway.

The Southeastern Railway of England

has the reputation for being chronically

hard up. At the last ineeting of the direc-

tors it was resolved to ask the stockholders

to advance over eight million dollars to

meet necessary expenses. There was a

Mr. Lander present who made a sensation

in the meeting. He said that an American

syndicate wished to get control of the

road and was willing to deposit five million

dollars as a guarantee to pay 3 per cent,

interest on the capital for the first year

and to raise the rate of interest ultimately

to 5 per cent.

The directors tried to sit down on Mr.

Lander's scheme, but he is a large stock-

holder in the company and he proved more
than a thorn to those who wished to sit

t:pon him. He said

:

"If we had built a railway over the

Sahara Desert," he said, "we should have

been receiving a 10 per cent, dividend for

years, but because we have built a line

from London —the heart of the universe

—

to Paris. Berlin, Vienna, and practically

the rest of the world, we are told to-day.

rfter sixty-five years' working, that we
cannot pay any dividend at all.

"It reminds me of the man who thanked

Providence, not that he w-as a good man,
but because Providence had provided him
with a good excuse for being a bad man"
—a story that was received with roars of

laughter.

New Rolling Stock for Chicago Great

Western.

The Chicago Great Western has let con-

tracts for another large order of locomo-

tives and passenger equipment.

Twenty extra large locomotives of the

Prairie type for freight service will be

built by the new Consolidated .American

Locomotive Company. The locomotives

uill have six drivers, trail wheels and one

pair of truck wheels. They will be de-

signed for fast freight service, and will

be provided with a modified form of the

wide firebox. Their weight will be about

175,000 pounds.

An order was also signed for one loco-

motive having the new Vanderbilt firebox,

a departure in locomotive designs. Fire-

box built of corrugated iron similar to

those of the Scotch marine boiler to take

up the expansion and contraction.

An order was also given for four sixty-

three foot combination mail and baggage

cars of the latest pattern, to be constructed

by the American Car and Foundry Com-
pany ; also for four sixty-five foot chair

cars of elaborate pattern and special de-

sign, to be built by the Pullman Company.

The Falls Hollow Staybolt Company
have issued a neat circular giving particu-

lars about their various staybolts and also

a card giving the various sizes which they

make.
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Life on the Railroad.

We notice among announcements made

by McClurc's Magazine people one of a

forthcoming book called "Life on the

Railroad," by Frank H. Spearman. We
always considered that Spearman's rail-

road stories in McClurc's Magazine were

the most senseless drivel that had ever

been published by a respectable magazine

as illustrating any class of human life.

In this view we were zealously endorsed

by our readers, many of whom wrote ask-

ing us to denounce the idiotic gushing and

unnatural stories that this man Spearman

was grinding out. The author of these

stories does not display even elementary

knowledge of railroad life, but writes on

the subject as a man who had never been

on board of a ship might do of a life on

the ocean wave. As a writer of railroad

stories Spearman is the worst kind of a

humbug, and his book will be the fake of

the season.

Over forty years ago B. F. Sturtevant,

of Boston, Mass., established the first

blower manufactory in the United States.

Within ten years thereafter the necessity

of equipping large fans with independent

means of driving led to the designing and

building of a line of distinctively fan en-

gines. For the succeeding thirty years,

through a most varied experience and un-

der the most trying conditions, these en-

gines have been developed to their present

perfection. A little over ten years ago

the rapid increase in the use of electricity

as a motive power opened the way for the

electric fan with motor and fan built one

for the other. The opportunity was rec-

ognized and the B. F. Sturtevant Company
(successors to Mr. Sturtevant) immedi-

ately established an electrical department,

designed a full line of fan motors and thus

gave the purchaser an opportunity to

choose between an engine-driven and a

motor-driven fan.

The Chicago Pneumatic Tool Company
have just received through their foreign

office the largest single order for pneu-

matic tools ever placed with them and

probably the largest ever placed in the

world, consisting of 1,525 tools, as fol-

lows : 275 Boyer long-stroke hammers,

350 No. I Boyer chipping and calking

hammers. 400 No. 2 Boyer chipping and

calking hammers, 25 No. 000 Boyer yoke

riveters, 25 I^x6-inch Boyer yoke rivet-

ers, 150 No. 2 boyer drills, 250 No. 3

Boyer drills, 25 No. 4 Chicago breast

drills.

Only a Dog.

"Goliath" is dead—not the Goliath

whom David, with straight drive, put out

in the first round of that memorable bib-

lical bout, and who has been very dead

for a very long time—but "Goliath," the

Pittsburgh railroad dog—he of the dis-

reputable appearance and dropsical aspect,

and frequenter of the railroad shops and

yards around the old Union Station. The

rigors of the past few w'inters and the siz-

zling heat of the present fierce summer

proved more than the old fellow's senile

constitution could stand, and he finally

succumbed.

Eighteen years ago "Goliath," a big-

jointed, huge-footed, ungainly pup, lum-

bered into the Pan Handle roundhouse

and took up a homestead. He belonged

to nobody, and was partially fed by every-

body. He was of no particular breed, be-

ing, perhaps, one-third mongrel, one-third

cur and the other third "just dog." He
was absolutely worthless, but good-

natured. He was an ever-ready and

thankful recipient of a scrap or a bone

from a dinner pail, non-resentful when

kicked into the ash-pit or out of the oil-

house, and even graciously suffered his

dirty yellow coat to be applied with sundry

red and black stripes in zebra style at the

hands of the mischievous wiper-boy. Bob

Woods. He knew no resentment and was

submissive and forgiving in an abnormal

degree, save toward strolling dogs that

trespassed on his railroad domain. These

luckless canines were roughly treated by

the homesteader, and invariably were

made to regret the folly of their roaming

propensities. On two occasions, after rub-

bing black oil on "Goliath's" wounds,

Neddy Doyle, the boiler washer, carried

the remains of his champion's victims to

the ash barrel back of the roundhouse.

Goliath certainly maintained discipline in

his camp.

A left front foot, the result of a run

over, and an ear lost in a canine encoun-

ter, precede "Goliath" to—well, wherever

deceased dogs go.

Mr. George W. Taylor, secretary of the

Master Mechanics' Association, 667 Rook-

ery Building, Chicago, 111., has published

an index of the Proceedings of the Amer-
ican Railway Master Mechanics' Associa-

tion from 1868 to 1900, inclusive. The
price of the index is $).09, the 9 cents be-

ing for postage.

TRADE If' 5fc
MARK

INFALLIBLE

METAL POLISH
REGISTERED IN U.S.PATENT OFFICE

FOR ALL KINDS OF METAL.
Best, Cheapest and Goes Farthest.

Agents B£ND FOR FREE SAMPLE. ADDRESS
w«ted. GEO. W. HOFFMAN, Mfgr..

295 EAST WASHINGTON STREET, INDIANAPOLIS, IND.

BETTER
PREPARE
NOW.

Examinations are on the way
and you don't want to fail.

You won't if you have

BLACKALL'S

Air Brake Catechism.

New edition, greatly enlarged-

making it a complete study of air-

brake equipment. Completely illus-

trated. Over 1000 questions and

answers.

WE WANT AGENTS ! : : :

Terms and Catalogue on application.

NORMAN W. HENLEY & CO.,.

Publishers,

132 Nassau St., New York, N. Y.

The American School of Correspondence

wish to call attention to the withdrawal of

their free scholarship offer in the near

future. The many responses that this

oiTer has brought out show the wide-

spread interest in education by mechanics

generally, and those who wish to take ad-

vantage of this opportunity should do so

at once. A handbook describing the meth-

ods and courses will be sent on application

to the Boston office.

The Nicholson File Company, of Prov-

idence, R. I., announce that they have pur-

chased the J. Barton Smith Company, of

Philadelphia, Pa., file and rasp manufac-

tory, and the business will be carried on

by them in that city, including the ma-

chinery, tools, patents and good will of the

company.

INDUCING VALVE:
FOR CAR HEATING.

Ha» features which make it superior

to all others on the market.

SENT ON TRIAL.

Uanafactared by

mm^-l^
OSTOM

5- -MASS-
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South Side Elevated Railway Engines.
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Just One
Oil-Hole.

Alan}' a conceru gets only

half the work out of its

pneumatic hammers because

they are hard to oil.

Ours have just one oil-

hole, — self - closing, dust-

proof. That makes it easy

to keep them perfectly oiled.

Get the tools that are a

little Ihitci- than others at

every point.

Send lor catalogue oi our Pneumatic

Chipping and Riveting Hammers,

Rotary and Piston Drills, Rammers,

etc.

Philadelphia

Pneumatic Tool Co.,

103S Ridge .Ave.. Philadelphia.

New York. Ciiic,li;o. PitlsburRh.

Main Line Turned lnto.Storage Tracks.

An idea of the heavy export grain busi-

ness done by the Pennsylvania Railroad

during the last fall and winter months is

given by the fact that the entire west-

bound freight tracks between Bristol and

Trenton, 7 miles, were at one time used

as storage tracks and were completely

filled with cars of grain for export.

For some time past the Pennsylvania

Railroad have been replacing, when neces-

sary, their old steel and iron bridges with

stone structures. The far-sighted policy of

this company began many years ago in this

practice. It is said that President Cassett

has recently approved plans for the con-

struction of new stone arch bridges and

viaducts which will cost in the aggregate

nearly $10,000,000.

Hauled President Lincoln's Funeral

Train.

Stern rigidities and necessities of rail-

roading ofttimes crush pretty sentiment

into insensibility. Old Pennsylvania loco-

motive No. 1999, built forty years ago by

Baldwin, was one of the engines that

pulled the funeral train of President Lin-

coln. In her day the "1999" was consid-

ered an ideal type of passenger engine, and

hauled the fast trains on the New York

division, until a few years ago, when she

was reduced to menial yard work. She

has now been retired and put out of ser-

vice.

Another foreign shipment of steel cars

left Pittsburgh Friday night from the

works of the Pressed Steel Car Company.

1 his time the destination of the cars is

Purban, Natal. South Africa, where they

will be turned over to the Zululand Rail-

way. The shipment consists of ten flat

c.'.rs of 50,000 pounds capacity, and is an

exact duplicate of a shipment made some

time ago to the same railroad. The cars

are 32 feet long, 8 feet wide and 3 feet

3' 4 inches high. This is the third ship-

ment of cars to South Africa made by the

Pressed Steel Car Company within the

last six months.

When you change a worn-out brass on

one end of an engine truck or tender axle,

better look at the other end and see if that

brass is worn. If it is not about as thick

as the new one. both journals are apt to

run hot. Keeping the boxes, equalizers

and springs all the same height, so the en-

gine will ride level, has more to do with a

cool running engine than some of the re-

pairmen are willing to admit.

The Standard Paint Company, 100 Will-

iam street. New York, intimate that they

have taken a contract to cover the roofs

of the buildings to form a great art ex-

hibition that will be held at Karlsruhe,

the capital of Baden, next year.

Dr. J. B. Richter, dentist, of Elroy,

Wis., believes that he has solved the prob-

lem of spark-arresting and also that of

preventing smoke, by an invention which

was patented on December 25th, of last

year. His invention consists of what

might be called an expansion of the dia-

mond stack with a supplementary pipe for

carrying the sparks back to the firebox.

The most curious thing to us about this

invention is how it was made to cover a

patent. Inventions of this sort, with very

little change, have been offered to the rail-

road public almost since locomotives be-

gan to be used and none of them had suffi-

cient vitality to keep them in use for a

vear.

Wooden Leg Saved.

A one-legged man has been caught in a

railroad wreck and his leg broken in two

places. Seriously, this is a pitiful misfor-

tune, indeed ; but after due and respectful

condolence with the ill-luck victim, we
cannot refrain from stigmatizing this as

one of meanest and low-down tricks per-

petrated by railroad wrecks.

Our friend George W. West, of the New
York, Ontario & Western, has just been

granted a patent on his center bearing axle

with which he has been experimenting.

The patent drawing shows the bearing be-

tween the eccentrics and connected to

frame by a leaf spring hung across the en-

gine under boiler.

The Locomotive Magazine for August is

on our desk and it is a remarkably good

number, well illustrated and full of inter-

esting matter. It contains half-tones of

eight modern locomotives and has some

very interesting specimens of ancient mo-

tive power. This magazine is published at

102a Charing Cross Road, London, Eng-

land.

The new catalogue. No. 9. of the Stow

Manufacturing Company, Binghamton,

N. Y., shows many applications of the

well-known Stow flexible shafting, as well

as handy tools to be used in connection

with it. Their variable speed electric mo-

tor is quite a novelty and is ?aid to give

very good results.

The display of the International Cor-

respondence Schools in the Pan-American

Exhibition is in the Liberal Arts Building.

and is a very attractive exhibit. It con-

sists principally of three cases which con-

tain bound volumes and cards mounted

with samples of the students' drawing

plates, photographs of the different de-

partments of the school and practical

examples of students' instruction papers

and original designs executed by the stu-

dents after studying the courses.

The Goheen Manufacturing Company,

of Canton, Ohio, have issued a big card

giving a picture of the bridge over the

^Missouri River, which has been covered'

with two coats of carbonizing coating.
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Brass Fittings Tempt Tiiieves.

Brass thieves cause railroad officers con-

siderable financial loss and the employes a

great deal of annoyance by stealing oil

cups, oil cup covers, brass number plates

from the engines after they are left at the

coal dock or out-bound track, waiting for

the crew. Where these parts are made of

malleable iron their value to a thief is so

small that there is no temptation to steal

them, and many companies are recogniz-

ing this fact ; so that all removable parts

of oil cups are of iron.

We saw lately an engine with the copper

oil pipes and plugs at the steam chests

gone, the brass thieves having carried

them off, doing the work with a wrench

v.'hile the engine stood outside waiting.

It makes an ordinary person giddy to

follow the evolutions of the New York,

New Haven & Hartford Railroad Com-
pany. After purchasing the legislature of

the State of Connecticut to make it do
their bidding the management have de-

scended to tlie contemptible depths of for-

bidding baggage masters from checking

paper parcels of any description. Hereto-

fore it has been the custom to check

bundles and packages of this kind, the

same as trunks and handbags, but under
the new rule this is now positively pro-

hibited bv the railroad.
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Notes from the Glasgow Exhibition.

BV ALEX. F. SINCLAIR.

The Exhibition is not given over whol-

ly to modernism. Antiquities receive a

good deal of attention, one section of the

art galleries being wholly allotted to their

use. On the groimd floor

©f this building, hidden

away between two pillars,

there is a piece of mech-

anism which might well

have been given a more

prominent situation. It

is at once a relic of one

of the first effective loco-

motives employed in Scot-

land, and a memento of

the hard battle which

steam power had to fight

about seventy years ago

before it became a recog-

nized mechanical force.

We are a conservative

people and any new thing,

however beneficial, has to

fight its way, not only

against the active hos-

tility of vested interests,

but, what is not infre-

quently found more diffi-

cult to overcome, the in-

ert passive resistance of

use and wont.

In the year 1834 John

Scott Russell, an engi-

neer, who is, however,

better known by his works

on naval architecture, in-

stituted a service of steam

road carriages between

Glasgow and Paisley, a

distance of about seven

miles. The shortest time

recorded during the brief

existence of the service

was 32 minutes, the long-

est just within the hour

—

not by any means an ex-

hilarating pace, but it ap-

pears to have satisfied the

public of that time, for,

although the carriages

were only seated for 26 passengers,

on one of the trips as many as 39
were carried. One month covered the

active service existence of the company
for, instituted on the 2d of July, it came
to an untimely end on the 29th of the

same month. The road trustees, who, of

course, objected on principle to new vehi-

cles of any kind, considered it their duty

to wreck the undertaking, and, with that

object in view, they covered .the road

the greater part of its length with fresh

metal (broken stone), which at some places

WATT S NEWCOMEN MODEL.

was of considerable depth. Russell ap-

pears to have been a better engineer than

boilermaker or wheelwright, for on the

last date given, at the Halfway House
one of the wheels gave way, the carriage

turned on its side, with the result that the

boiler burst, by which four people were

killed and a considerable number injured.

The accident caused widespread conster-

nation, the road trustees receiving general

condemnation, while the local newspapers

indulged in language which a modern

journalist would find it difficult to sur-

pass. But people having

business in Paisley after-

wards found that walk-

ing exercise agreed with

their health better than

riding in a steam carriage

and theundertakingthere-

fore collapsed.

An examination of this

engine forces one to con-

clude that during the in-

tervening period the pro-

gress of the locomotive

in essential parts has been

inconsiderable. It is true

that the cylinders are ill-

proportioned, about 9

inches diameter by 21

inches stroke ; that the

old "gaby" or horizontal

motion (V-hook) is of

the things that were, and

nowadays piston rods

move between the guides

on slides—not wheels, as

on this engine ; that the

eccentrics are only single,

and the slide valves are

innocent of lap ; but they

are all there, and the

improvements effected
since have been only

changes of detail. This

engine, notwithstanding

all its crudity and imper-

fection, may be said to

embody every essential of

the modern locomotive.

There is nothing fragile

about the machine. The
cylinders are strong

enough in construction

for a steamboat, while

the cranks are about 6

inches thick at the bends.

For the engine to have

come through its boiler-bursting experi-

ence w'ith so little apparent damage was

highly creditable to its builder.

The photographer from whom I ordered

the picture of the engine referred to above

got mixed somehow and sent me a photo-

graph of Watt's Newcomen model, which.
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though not in the Exhibition, is next door

to it, being housed in the University mu-
seum which adjoins the Exhibition, and

may be referred to here. In this country

James Watt is known tout simple as "the

inventor of steam," and there is a hoary-

headed chestnut to the effect that he "dis-

covered steam" while watching his motli-

er's kettle boil. As a matter of fact it was

while tinkering the Newcomen mode!

when he was mathematical instrument

maker for Glasgow University that he

made the discoveries which have connect-

ed his name indissolubly with the steam

engine. When Watt returned to Glasgow

from London after a year's instruction in

that city, in addition to the knowledge ac-

•quired before going there, he desired to

begin business as a mathematical instru-

ment maker, but as he was neither a free-

man, the son of a freeman, nor a regularly

apprenticed journeyman, he was prohibited

from doing so by the Trades House. The
University, however, enjoyed certain privi-

3eges, among others immunity from the

guild's restrictions within its own pre-

cincts, and Watt's difficulty was overcome

by his being appointed mathematical in-

strument maker to the University, with a

shop within its walls. The Newcomen
model had been sent in from a class room
for repair, and, after putting it in order.

Watt was struck by the pigmy's voracity

for steam. He had acquired some knowl-

edge of the steam engine by reading the

years later that the firm of Boulton &
Watt began manufacturing the engines

which made them famous and affluent.

The beam engine shown, now in the

Exhibition grounds, is supposed to be of

their make, and was in use in this city

about the beginning of last century. As
will be seen, the engine ;s fitted with

Watt's then recently invented governor,

while the open tank containing the con-

denser may be seen in the picture, direct-

ly under the mouth of the steam pipe.

The arrangeinent for cooling at that time

would appear to have been extremely sim-

direct-action came into use, and was at

one time the motive power of the "In-

dustry," one of the first steamers built for

Clyde estuary navigation. The vessel was
built in 1814, but the engine in question

was not constructed by Caird & Co., of

Greenock, till 1826. That firm subse-

quently took a high place among those en-

gaged in naval architecture and marine

engineering, but it is questionable whether

they ever turned out a more substantial

piece of workmanship than this old en-

gine.

Behind these engines, and against the

1
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the Exhibition grounds, but some mis-

imderstanding seems to have existed, for

its brief journey is now restricted to about

ISO to 200 yards away and back. It is

largely patronized by children of all ages

from seven to seventy, and is a source of

never ending joy to the cynical spectator.

To watch a female of the avoirdupois

mentioned smiling with vacuous compla-

condensed milk, bacon, wines, furs, tobac-

co leaf, wool and flax, while manufactured
goods include cottons and woolens, furni-

ture, musical instruments, enameled ware,

wall paper, office furnishings, carriages,

stoves, canoes, boots and shoes, manufac-
tured wood, such as parquettrie flooring,

oak flooring, panels, spools, bobbins, cigar

boxes, staves, hoops, and many others.

SIDE LEVER M.\RINE ENGINE.

displays given free each evening in the

Exhibition concert hall one of the most
interesting pictures shown is usually a con-

tinuous view of the country from the front

of a locomotive, and the scenery shown
h invariably Canadian. It may be merely

a coincidence, but if so it is strangely per-

sistent.

Pamphlets and guide-books giving rail-

way and steamboat routes, cost of travel-

ing and living, the best routes for settlers

and tourists, besides verbal information

inexhaustible, are all at the call of inquirers.

There are a number of national and colo-

r.ial exhibits, including those of France,

Russia, Japan, Morocco and Aus-
tialia, but none of them comes within

measurable distance of that of Canada in

indicating the present products and re-

sources, and suggesting the future pos-

sibilities of the country represented.

The firm of Andrew Barclay, Sons &
Company, Limited, Kilmarnock, is one of
the oldest in the locomotive engineering

industry in Scotland, and it still carries

en an extensive business in the construc-

tion of what may be called secondary or
ai.xiliary locomotives, of which the "Alex-
andra" in the Exhibition, to which brief

reference was made in previous notes, is

.T very fair representative. The "Alexan-
dra" is an inside-cylinder side-tank en-

gine, having 16 by 24 inch cylinders, six

coupled wheels of 4 feet diameter, 865
snuare feet heating surface, iijX square
feet grate area. 160 pounds working steam

cency while being tugged along by a puf-

fing, gasping toy engine is funny enough
to make the morbid Plutos grin. The
equipment of this road is by the Miniature

Railroad Coinpany, 307 Broadway, New
York. The engine, of 4 hqrse-power, has

cylinders of 3 by 4^4 inches, and steam

pressure of 120 pounds.

Canada has always received a large

share of Scotia's voluntarily expatriated

children, and they have well repaid the

kindly hospitality extended to them. The
Dominion has never received more useful

citizens, and the Canadian Government,

thoroughly conversant with the fact, has

always employed an active and helpful

agency in this country for the encourage-

ment of emigration. The work of this

agency is made plainly manifest in the

C'anadian pavilion in the grounds, and the

exhibit in the Industrial Hall. The whole
exhibit has been arranged evidently with

the one aim of demonstrating the resources

agricultural, mineral and manufacturing

01 the Dominion, and its success is beyond
cavil. Agricultural implements and ma-
chinery in great variety e.xercise a sort of

magnetic influence on the farming classes,

both employers and employed, who visit

the show, while a splendid collection of

cereals, in sheaf and threshed, and fruits,

rrw and preserved, also find much favor
in their eyes. Among other products
shown are cheese, flour, oatmeal, honev.

ROULTON-WATT BE.\M ENGINE.

Numerous mineral specimens are also on
view from gold nuggets to iron ore.

Stuffed specimens of Canadian fauna
make an interesting show themselves,

while photographs in great variety assist

the visitor to still further realize the

numerous forms of life in the country, as

well as its great extent and varied scenery.

It is a little curious that in the biograph

pressure, 830 gallons tank capacity, 94 cu-

bic feet bunker, and a total weight of 39
tons. The hauling power is about 730

tens on the level or 320 tons on a gradient

oi I in 80, equal to 66 feet to the mile.

Altogether a highly serviceable looking

engine for shunting or otiier work of like

nature, for which it is no doubt in-

tended.



426 RAILWAY AND LOCOMOTIVE ENGINEERING October, 1901.

A Summer Trip Through Florida.

Florida, the Land of Flowers, and the

most delightful haven of the Northerner

fleeing from the rigors of his chilling

winter, is sadly deficient in its congenial-

ity and hospitality during the summer
months. But as politics make odd bed-

fellows, so does business frequently force

persons into unreasonable places. So it

is that one of the associate editors found

himself in Florida the first week in August,

thoroughly miserable under the fierce rays

of a tropical sun which hatches out alliga-

tor eggs in their nests of sand and fairly

boils the fat from the body of the erst-

while Northerner until he feels himself

growing as crisp and lean as the typical

Florida "cracker." Florida is a ripe, lus-

cious, juicy peach in winter, but in sum-

mer is a horribly unripe, bitter persim-

mon!
I was journeying northward from Palm

Beach, and, as the hot, flying sand and

time. We were less than an hour's ride

from St. Augustine then, and I was be-

ginning to feel comfortable for the first

time during the day that I would make
my Jacksonville connection.

"What's the matter, conductor?" I heard

some passenger ask. I dropped my paper

and hurried out to the platform where I

found the engineer, fireman and train crew

sauntering leisurely about and the oper-

ator's red board held.

"What's the matter?" I repeated, visions

of an empty dock in Jacksonville and a

disappearing steamer in the distance com-
ing hazily before my gaze and growing
m.ore substantial each succeeding instant.

"Trestle down at Cypress Swamp," re-

plied the conductor. "Wreck train's al-

ready there. Reckon we'll lay here two
hours or more."

The disappearing steamer disappeared,

and the hazy, empty dock hardened into

a reality. I succumbed as pliilosophically

JAPANESE GARDEN IN GLASGOW E.XHIBITION.

hotter breeze poured in through the open
window, my mind look on vagaries in

which I found myself inventing sundry
forms of oil baths for the roadbed and
sprinkling cart arrangements to fasten to

the pilot of the locomotive to keep the

roadbed out of the cars and under the ties.

I looked forward with pleasure to my ar-

rival in Jacksonville that evening when I

would embark on the Clyde Steamship
Company's steamer "Iroquois" for New
York. The cool, dustless ocean trip up
the coast grew pleasanter in anticipation

each time I mopped the oozing perspiration

or picked gnats and gouged sand from
my eyes.

I watched the time card and grew ner-

vous as we fell ten minutes late. An
hour's lost time would cause me to miss
my steamer. The ten minutes was made
up, then we fell thirty minutes late, but
by hard, hustling work we again struck

and with as good grace as possible, and

cast about for means to kill the time. A
leisurely eaten supper consumed nearly an

hour, when later advices increased the de-

lay from two hours to three, then I gave

up completely.

Thus I strolled about. Suddenly my
eyes rested on a familiar face. "Who can

that big fellow be?" I asked mentally.

"Surely I have seen him before, some-

where."

"Why ! That's the sheriff of county

—George . He's got five hangin's on

his hands for next month—two fer killin'

an express messenger and three fer ordi-

nary shootin'," replied a little, fried-out

"cracker" who turned out to be the mail

carrier to a backwoods settlement, and to

whom I had appealed for the big man's

identity. "He's a Northerner. Comes from
somewhere up in Pennsylvania or Ohio,

I opine."

After some hard thinking I finally placed

the man. "May I be a ghost if that isn't

a full unLbridged edition of the little pock-

et-sized George that I knew fifteen

years ago on the Pan Handle !" I mused,

half aloud. "First he was a telegraph

operator and later on an engineer."

"I reckon you know him," suggested

the "cracker" mail carrier, showing an

inclination to become loquacious. "Was he
a terror up yander?"

"I knew him fifteen years ago," I re-

plied. "He was a telegraph operator at

Bulger and later was an engineer, and
was as meek and gentle as a ten-year-old

Sunday-school girl."

Going to where the big sheriff stood, I

braced up to him and asked : "Aren't

you George ?"

He nodded affirmatively, but made no
further demonstration.

"Don't you remember me?" I asked.

"I fired for you on the Pan Handle I"

Then, seeing his face light up, I pursued

him further : "Don't you remember the

night we went into Smith's hind end at

HoUiday's Cove, when you put the '516''

crosswise of the track and piled empty
beef cars three stories high?"

At this the good-natured face of the

sheriff took on a broad smile, and his eyes

twinkled as he held out his huge hand,

saying : "You bet ! I remember you
now. Shake !"

I took his hand—or rather he took mine
—and enveloped my little eight and a half

into his broad palm in a way that I in-

voluntarily thought of my hand getting lost

somewhere between his big fingers. His
grasp did not lack pressure, and as my
hand dropped limp after the squeeze, I

gazed at the huge fist, trying to associate

it with the small, slender, white hand that

so delicately manipulated the little key in

the Bulger telegraph ofiice fifteen years

ago.

"Yes, I've grown some since you last

saw me," he said in reply to my remark
that his shoulders were as broad as the

end of a freight car. "Then I was a little

eight-wheeler, 16 by 24, and only carried

120 pounds steam pressure, but now I

guess I am a regular 'battleship,' 30 by

28, with pop valves set at 220." His
speech was quick and snappy, and his voice

a deep bass that would shake apples off

a tree.

Sitting on the edge of the platform—
the only seat that would fit George—we
talked over old times, the old boys and
the old road. We discussed the famous
Mingo wreck, also the one that put Ma-
ginnis on crutches for a month and Wolf
nearly out of business. The sun, a huge
dazzling disk of gold, set in a billowy bank
of clouds of bright copper color and blue

and green. The whip-poor-will and the

mocking bird began to sing and call in the

pine woods across the lake, and the dis-

cordant bellow of the alligator came from
the lagoon; but George and I talked on,

unmindful of surroundings and time.
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Finally the wreck train returned, report-

ing the trestle repaired, and my train pre-

pared to move on, four hours late. I

bade George good-bye, and thanked the

fates for the accident to the trestle, and

"Well, it's news to me if we're holdin'

you back; we give you all the steam we

pet, and nobody can do any more than

that."

'"Oh. you give us steam enough, there's

TVrE OF ENGINE WHICH PULLED THE WEST COAST EXPRESS FROM CARLISLE TO

EDINBURGH, JtTLY S, IQCI.

forgot all about the terrors of Florida

summer travel.

As I was about to step on the train

which was then moving out, I felt a tug

at my coat sleeve, and, looking around,

beheld the little "cracker" mail carrier

looking up appealingly. "Say, Cap," he

coaxed, "can't ye fix it with George fer

me to see one o' them hangin's—the ex-

press robber one? I don't care a hunk
for the ordinary shootin' one." N.

no dispute about that, but you give it to

us when we don't want it, and can't use

i; no way. The last three inches of our

travel you don't push a pound—not in the

right direction, and you're so afraid that

open for business a little before you are

on every stroke, and I don't believe there

is a single member of us anywhere that is

ever behind time. What have you got to

say against it?"

"I've got a good deal to say: For one

thing, your steam is no use to us when

i'. comes in at the wrong time, as you'd

very soon find out if you were a piston

;

ii's only in the way and we have got to

shove it back again out of the way until

wc need it. So you're an obstacle instead

cf an assistance. If it wasn't for the

weight and headway of the engine itself

we couldn't do it. What the dickens do

we want of steam pressure on the back

side when we're going ahead? You make

an awful roar when anyone fools with

your exhaust opening, and let on that

you're gagged and can't get the waste

steam out of your lung fast enough, but

you gag us ten times worse with your

beastly lead, as you call it, and I want

you to be a little more considerate if you

expect us to get in on time. If you was

takin' a drink of whiskey how'd you like it

to have another drink forced down your

A Family Quarrel.

Number 63, in a medallion, of the

Water-Tank and Coke-Town Trunk Line

had scarcely got into the roundhouse twen-

ty minutes late, after a hard run than the

piston on the right-hand side hollered up

through the port

:

"Say, you slab-sided gentleman up

there I I would like to know what you

and your mate are up to?"

"Why, what's the matter, Mr. Piston,

if it's you that's calling?"

"Yes, it's me, and my mate as well,

and it's all your fault that we can't make

HULL OF THE "INDUSTRY," BUILT 1814.

you won't get the steam in for the next

stroke on time that you chuck a lot right

against us long before we're ready for it.

How would you like it if, on the last inch

01 your travel you ran against a stiff coiled

UARCL.Vy ENGINE IN GL.\SGOW EXHIBITION.

the run on time; we can't do no more
than we can, and we're dependin' on you
to help us out, not to hold us back when
we're shovin' and pullin' for all we're

worth."

spring that took every bit of nerve out of

you? That's what you do to us, and we're

kicking against it."

"Well, that's a new kick to me; it's a

tradition in our family that we must be

throat before the first one was swallowed ?

Too much of a good thing is good for

nothin'."

"Well," said the slide valve, a little net-

lied at the overhauling it was getting, "I

think you are about the most conceited

member of this family; you think no one

else has any rights but you two. Don't

>ou know that the objections you raise

are essential to a locomotive, and that she

wouldn't get up and git at all if we didn't

act as we do? Don't you know that the

'smartest' engines are those that have big

lead, and that if it wasn't for the gag

you're kicking about the connections would

pound their brasses off in no time at all

;

you only look at your own discomforts

instead of the general welfare of the fam-

ily."

"Did you ever read any of the late lament-

ed Josh Billings' remarks?" asked the pis-

ton ; "if you did you may have noticed that

he said that it was better to know a little

that was correct than too much that wasn't

so. That's what's the matter with you.

What's lead got to do with makin' an

engine smart. I'd like to know? The lead

side ain't doin' a thing for the engine, it's

the other side that's doin' all the work
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with a full port. What makes an engine

pound is takin' up the back lash before

the crank gets on, or over the center be-

fore another stroke is begun. Don't you
worry none about Mr. Crank, he is the

smoothest and quietest member of this

family if you treat him like the gentleman

he is. When work is due from him he

pulls for all he is worth, and when there

is no call on him for an effort he turns

the short corner as quick and as smooth
as an eel; 'tain't him that does any kick-

ing or pounding, it's the connections be-

liind that are knocked galley-west by you
and your mate chuckin' steam on top of

me and my mate, as I told you first off.

Stoppin' poimding as an argument in fa-

vor of opening a steam valve too soon is

the worst I ever heard
;
you'd better get

some new ones," said the piston.

"Say," said the slide valve, "you make
me think of the eleven stubborn jurymen
who wouldn't agree with the twelfth

;

you're all wrong on this question, or else

the whole country is, and I guess it's up
to you. What are you going to do about
it anyway?"

"I'll tell you what I'd like to have done,"

said the piston ; "I'd like to have valves

set by feeling once instead of guessing

by eyesight."

"How by feeling?" said the slide valve.

"This way : Get a small three-inch cyl-

inder and piston fitted up with a simple

connection—a single eccentric and slide

valve. Put steam on it with lead and
without lead, turning the shaft by a hand
wheel on it, so as to feel the exact time

when the steam took the wheel out of the

hand or bucked against it and drove it

back before the stroke was complete. I

know a man who did this, and it was a

revelation to him; with .only a thirty-

second lead the engine would not turn

the center when run very slowly ; of course
the flywheel drove it over when it ran

fast. With in fact no lead at all, or barely

perceptible lead, the crank could not be
forced by hand against the slight lead

;

with a scant negative or late lead the

engine worked perfectly as slow as six

strokes per minute. Moreover, it pounded
at any positive lead at all, but ran noise-

lessly on negative lead. How do you ac-

count for it, Mr. Slide Valve?"
"I don't account for it—not proven,"

said the slide valve.

Observing Details of Locomotives.
UNCLE BILLY WRITES TO HIS NEPHEW ON

THE SUBJECT.

BY R. E. MARKS.
Dear Jinimie—Your wail of the 17th

received and noted. I have not answered
it immediately, because I felt sure that

you would not do anything rash before
hearing from me, and to five you a chance
to coo! off and be in a better mood to re-

ceive my answer.

So you think the foreman is down on'

you, or at least is not interested in you.

because you have been wiping engines for

three months and have not been put into

the shop yet. I will admit that it isn't

all fun wiping engines and it doesn't im-

prove the complexion of your hands and
overalls ; but soap is cheap, if you use

the right kind, and there is more oppor-

tunity for learning than you sometimes

think.

In three months time you should be

pretty familiar with the mechanism of the

locomotives of your road, if you have

kept your eyes open. You should know
how the links are hung, how the eccentric

straps are made and the provision for oil-

ing. You should also have noticed the

relative positions of the eccentric and
crank-pin, so as to know how to set the

eccentrics properly even if they were not

fastened in place. Can you tell whether
the right or left side leads on your road?
You have probably noticed that some

engineers very seldom report work to be

done, while others are continually filling

up the order book. It is a good plan to

get acquainted with the men who bring

an engine in all right, and try to find out

how they do it.

Although you may not have helped

wash out the boilers, you have had an op-

portunity to see how it is done, also to see

how a number of working repairs are

made. There have probably been a num-
ber of valves that have required new bal-

ance strips and springs, and if your eyes

were working you have seen how this is

done. Injector and lubricator troubles are

sure to have cropped out inside of three

months, and you have probably learned

several things about both of these. Then,
of course, you have one or more old-time

roundhouse men who are continually tell-

nig how things used to be before the pool

and chain-gang, and they have also told

you, I presume, that "there ain't no
chances no more no how." These are

good men to keep away from.

While I do not know your foreman,

yet I have no doubt that he has an eye

on you, and if you are doing half as well

as you should, has you picked out for the

first vacancy in the repair gang. Of
course there are many cases of favoritism,

but they are not very common, and unless

I know positively to the contrary, I

should give the foreman the benefit of the

doubt.

I know you are anxious to be promoted,
and in fact most of us would like to take

a step towards the top every Monday
morning ; but steps in this direction are

apt to be short and sometimes rather far

apart.

Don't think of throwing up your job

until you have given it a much longer

trial. See what new things you can learn

about the construction of engine^, and
you will probably be surprised at your-
self if you watch things carefully.

After you have observed things care-

fully for a few weeks, write and tell me
the new things you have discovered.

As your road is a crooked one, I should

suggest that you watch the wear of the
flanges on the different types, and see the

diff'erence between the various classes of
engines. Yours for this time,

Uncle Billy.

Wiping Enghies Without Cost.

An engineer of a Northwestern railway

writes

:

On one of the Western roads where the en-

gines are never wiped, the engineer wished

to make an oil record. One of the engineers

suggested that after the engine gets in the

roundhouse the waste-water hole into the

pit should be stopped up, then a hot-water

hose should be taken and all the oil and
dirt blown off down into the pit. After

soaking there for two hours the oil wilt

all come to the top and the dirt will settle

to the bottom of the pit. Then the oil

can be floated into a scoop shovel or big

pail, and is again ready for use. If the

oil is taken off my engine in this way, it

will at least run her 1,000 miles. It also

would keep the roundhouse pit clean so

that engines could be inspected.

The other day an engineer was examin-
ing some parts of his engine and was
scraping off some of the dirt with a scoop
shovel, when all at once the roundhouse
foreman saw him and held him out of ser-

vice, because it was claimed that he was
selling the old grease to a soap factory.

Another engineer suggested that a steam
laundry be in connection with the round-
house, where overalls, jackets and caps

could be washed on arrival and called for

when the men go out. A piece of waste
should also be put in pocket, so as to wipe
off the number plate and make sure you
got the engine that you were called for.

A can of this soap water would also do
well as hot-box oil. All the other soap
water should be turned over to the main
shop, as now the laundries around town
are deriving the benefit of our dirty en-
gines.

There was a very spirited discussion at

the last Master Mechanics' convention on
the practice followed by some locomotive
builders, of leaving the side rods off when'
new engines were sent away from the

builders' shops. All the speakers con-
demned the practice, and there is no doubt
that it has bent many rails and damaged!
track generally; yet we do not see that

builders have changed their habits any
since the railroad men have taken such a

decided stand against heavy engines being

transported without side rods. The im-

mense counterbalance weights now so com-
mon must strike a very heavy blow uporv

the rail, and it is no wonder that some
railroad companies refuse to haul engines
with the side rods off. We believe that

several railroad companies which now haul

engines with the side rods off are about to

prohibit the practice, and it would be ir>

the interests of safety if all railroad com-
panies took a similar stand.
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General Correspondence.
Narrow Gage Railroading.

I am sending you a picture of the first

2-foot-gage locomotive ever built in the

United States for passenger service. This

is engine No. i, Sandy River Railroad;

cylinders, 8x12 inches; drivers, ^3
inches. It is a handsome little locomo-

tive and is in service now as a spare one.

the year ending June 30, 1900. were if47.-

421.50; operating expenses, $25,156.63;

leaving a balance of $22,264.87. This is

not the capacity of the road, by any

means. It can do a great deal more if

they could get it to do.

E. GREENwoon, M. M.

Phillips, Mi'.

JUK HUM E.Xi.i;

A local freight train, away behind time,

had pulled into a siding to allow two or

three other trains to pass, among them a

fast passenger train, bound in the opposite

direction, which was the last one the

freight had to remain on the siding for.

The crew of the local freight had been

on duty twenty-four hours or more, and
were, in consequence, tired out and sleepy.

After taking the siding and cutting the

crossings, etc., and as the time which they

would be required to remain on the siding

before all expected trains for which they

had to give a clear road would pass, they

covered the headlight and lay down to

rest. Soon they were all asleep.

Two of the trains to be met and to be

passed by the local freight did so safely,

but before the passenger train with which

it collided arrived, from some cause, not

clearly explained, the engine of the local

train moved ahead until its pilot and front

end projected just beyond the main track

switch, and stood there until the passen-

ger train crashed into it.

The engine and train crew of the freight

slept so soundly that they were unaware

The business of the road has outgrown

her, the company getting heavier ones to

take her place. I also send a picture of

one of the largest ones on the road, a

mogul—Sandy River No. 2 ; weight, 321/2

tons ; cylinders, 12 x 16 inches ; drivers, 34

inches. We have two engines between

these in size, N6s. 4 and 5. I send you

a picture of No. 4, standing in the yard at

Phillips. These have cylinders 10^x14
inches ; weight, 19 tons each. These en-

gines haul the fast passenger trains from

Farmington to the famous Rangeley

Lakes, the best inland summer resort in

Maine.

The snow scenes are pictures taken dur-

ing our snow blockade of February last.

One shows the three engines with flanges,

as they were coupled together to fight

snow.

The Sandy River Railroad, running

from Farmington to Phillips (18 miles),

was built in 1879 and 1880, being the first

2-foot-gage road ever built in the United

States. The managers had many draw-

backs and experiments to make before

getting it in good, safe running order, as

it now is. There has never been a pas-

senger hurt on the road, and it is a heavy

passenger road now, as the Rangeley

Lakes are reached by through trains on

this and the Phillips & Rangeley road. A
parlor car has been run this season, and

it is the first 2-foot gage-one ever built.

I will copy a few figures from the Maine

Railroad Commissioners' report, showing

what a 2-foot-gage road. 18 miles long,

has done. The earnings of the road for

BUCKING SXOW OX A XARROW GAGE.

Covering the Headlight.

A few weeks ago on one of the large

Western roads a terrible collision occurred

between a freight and a fast passenger

train at a little past midnight, resulting in

the death of six men, including the engi-

neer and the fireman of the passenger

train and injury to several others. Both

locomotives and several cars were badly

wrecked.

The circumstances which brought about

the collision were somewhat peculiar, and

were substantially as follows

:

that the engine had moved out toward

the main track until the passenger train

collided with them at full speed, with the

result stated above.

Although an accident of this kind is

greatly to be deplored, it seems as though

the consequences might have been far less

disastrous had the means of prevention

available been utilized to the best advan-

tage.

The engineer of the I'ast approaching

passenger train was awake, and had the

headlight of the freight engine been vis-
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ible instead of being obscured by the cur-

tain drawn down in front of it, he could,

at the place where the collision occurred,

have seen it far enough away to have

checked the speed of his train sufficiently

to prevent loss of life and serious damage

to property, if not to entirely avoid hitting

the freight. Instead, however, he had no

intimation that there was a train at the

station, much less one standing on the

main track in front of him, until he saw

it with the light of his own headlight.

My purpose in writing this article is

not to call attention to any mismanage-

ment on the part of officials of the road

on which the accident occurred, or to dis-

cuss the responsibility for such a happen-

ing, but to ask the readers of Railway

AND Locomotive Engineering if, in their

opinion, it is a good idea to o.bscure the

headlight on the locomotive of a train that

is lying on a siding at night for other

trains to pass ?

on tlie siding or not until he sees it with

his own headlight.

Together with the use of the green cur-

tain an approaching passenger train, espe-

cially if it is not required by schedule to

slop at the meeting point, should be re-

quired to do so wherever a headlight cur-

tained, as described above, is seen, unless

there be an "all-clear" signal given in its

immediate vicinity by some member of the

train crew.

Were precautions such as giving the

"all-clear" signal to an approaching train

that did not intend to stop or a colored

curtain used that would not obscure the

headlight on the train on the passing sid-

ing, I believe the collision to which I refer

would have been avoided, or at least the

speed of the passenger train could have

been checked to the extent that no serious

consequences would result if a collision

did actually occur. J. P. Kelly.

IVafi-itown, N. y.

of the Great Western, both before and

after the gage was changed, and the

Stephenson inside-connected, direct-mo-

tion engines were superseded by the

'Burnsides," which of course Were out-

side connected.

As to the economy possible with the

use of this device, that was an open ques-

tion at that time ; maybe it was not looked

after as closely then as it would be now ;

at any rate none of them is in use there

now. Mr. Domville, superintendent of

the Hamilton foundry for the Grand

Trunk Railway, can tell you about this

matter.

At the present day compound engines

do not seem to need very close notched

quadrants above the half-stroke notch.

That is just where the simple engine does

need a close-notched quadrant, and thus

allow a closer adjustment of the point of

cut-off. John W. Troy.

Indianapolis, Ind.

SEE THE SIZE OF ENGINES AND MEN. OUR LATEST ACQUISITION.

For my part, I have always regarded

it as a shortsighted piece of business. LTn-

derstand, I do not mean that the headlight

should not be curtained at all, but that it

should never be curtained by any thick,

dark material that will totally obscure

its light.

Let us consider the rear of a train at

night that is in to clear on a passing

siding for another train going in the same

direction. The tail lights are turned so

as to show green to the engineer of the

following train the moment he comes in

sight of them; they are not totally ob-

scured, and in addition they indicate cau-

tion—slow down—to the approaching

train, unless a member of the crew

stands upon the track with a white

light and gives the "all-clear" signal

Why not do the same with the front

end of a train, and when in to clear

on a passing siding draw a green or some
other colored shade that will transmit

light over the headlight that will indicate

to the engineer of an approaching train

that the train is on the siding, but will

not obscure the light to the extent that

he cannot know whether there is a train

That Auxiliary Reverse Lever.

Some time early in the seventies—

about 1S71, possibly—the Gieat Western

Railway of Canada bought a lot of new
standard-gage locomotives cf the Rhode
Island Locomotive Works, which had

double reverse levers very much similar

to the one illustrated on page 347, August

issue of Railway and Locomotive Engi-

neering. This device was the invention

of Mr. Robinson, the officer in charge of

the locomotive department, and I under-

stood was patented. It consisted of two
levers, the larger and longer one of the

two being fastened at the bottom to the

deck plate and sliding along a quadrant,

just as the ordinary reverse lever does.

On one side was a much smaller reverse

lever, fastened at the bottom to the main

lever, with the reach rod coupled to the

small lever and the small, close-notched

quadrant for the small lever fastened to

the large lever. Very likely the records

of the Providence shops will show all the

details.

At the time I was employed as an en-

gineer across the river, in Michigan, but

was a frequent visitor to the Sarnia shops

More Irish Locomotives.

Some time ago I sent you some pho-

tographs of Irish locomotives which

you were good enough to publish in Rail-

way AND Locomotive Engineering. I

now enclose a few more, taken by myself,

upon the Midland Great Western Railway,

ihis road is second in point of miles open,

having 538, and third in locomotive power,

the number being about 145 engines. Pho-

tograph No. I is of one of the earliest

types, in use about i860. Then they were

used to run the fast (?) main line trains.

There are only three left now, and they

are only used for shunting about Broad-

stone terminus. This particular one is

about to retire to a well-earned rest—the

scrap pile. Her dimensions are

:

Cylinders— 11 inches diameter by 15-inch

stroke.

Boiler—3 feet diameter
;

pressure, 130

pounds.

Heating surface—Tubes, 349 square feet;

firebox, 46 square feet ; total, 395 square

feet.

Wheels—Drivers. 5 feet I inch diameter;

leaders and trailers, 3 feet 7 inches diam-

eter.
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No. 2 is one of the main line passenger

-engines

:

Cylinders—Diameter, 17 inches; 24-inch

stroke.

Boiler—4 feet 5 inches diameter; 150

•pounds steam pressure.

Heating surface—Tubes, 1,020 square

•icet; firebox, 95 square feet; total, 1,115

square feet.

Firebox—5 feet long by 5 feet 9 inches

'high.

Driving wheels—s feet 8 inches diam-

eter ; leading wheels, 4 feet diameter.

Weight of engine—37 tons 4 cwts.

;

:tender, 26 tons 10 cwts. ; total, 63 tons 14

•cwts.

Coal carried, 5 tons; water, 1,600 gal-

lons.

No. 4 illustrates a new class of pas-

senger locomotives and arc the first

bogie engines on this road. The reason

that the dimensions seem to be rather

small for modern practice is that the en-

gmes are rebuilds, the boilers and of

course the bogie trucks being the only

nf.w parts. The cabs are also an improved

design. The dimensions are

:

Cylinders— 16 inches diameter ; 22 inches

stroke.

Boiler—Diameter, 4 feet s inches by

10 feet long; pressure, 130 pounds per

square inch.

and engines coming in for repairs are

being similarly treated. The passenger en-

gines have yellow lines round the cabs

and splashers and boilers ; the goods are

left plain. Trusting that these photo-

graphs may be of sufficient interest to

publish, and with best wishes for the pros-

perity of Railway and Locomotive En-

gineering, believe me yours,

E. L. Cleugh.

Dublin, Ireland.

Filling Tenders With Water.

I note article on page 364, present vol-

ume, re tank-filling features, and cannot

MIDLAND GRE.\T WE^IIK^

NO. I. EARLIEST TYPES.

NO. 4. NEW PASSENGER ENGINE

There is a larger class of passenger en-

gine with cylinders 18 by 24 inches and

drivers 6 feet 3 inches diameter.

No. 3 is one ol the goods engines. These

•engines are considered as being the finest

tn Ireland

:

Cylinders— 18 inches diameter by 24

inches stroke.

Boiler—4 feet 5 inches diameter ; length,

9 feet 9 inches; pressure, 150 pounds;

tubes, 230.

Heating surface—Tubes. 970 square feet

;

firebox, 95 square feet; total, 1.065 square

Weight of engine—39 tons ; tender, 26

tons 10 cwts. ; total, 65 tons 10 cwts.

NO. 2. MAIN LINE PASSENGER ENGINE.

NO. 3. ONE OF THE FREIGHT ENGINES.

Firebox—5 feet long, 5 feet 9 inches

high.

Heating surface—Tubes, 687 square feet;

firebox, 87 square feet; total, 774 square

feet.

Driving wheels—5 feet 8 inches diam-

eter ; bogie wheels, 3 feet 6 inches diam-

eter.

Weight of engine and tender, about 63

tons.

There are under construction in the

shops here two very large bogie passenger

engines which will be right up to date in

every particular. All new engines are now
being painted blue instead of light green

help expressing surprise that no mention

is made of the method, now almost uni-

versal in England, of filling the tanks

from long tanks between the lines by

means of a scoop with a jointed nozzle,

fixed to the tender. With these tanks at

regular intervals along the line, the loco-

motives do not need to take water when

stopping at stations, and at the same time

a smaller tank capacity suffices. The pres-

ent method is somewhat wasteful of water,

but a new system is coming out by which

the splashing will be prevented.

The chief difficulty is caused by double-

headed trains, when the second locomo-
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tive not infrequently does not get a suffi-

cient supply.

Is there any reason why these tanks

should not be used in the United States?

I may also just mention that on page

365, in Mr. Dillon's article, « is given as

3.1146 instead of 3.1416.

Donald E. Erleb.ach.

London, England.

[We wish to inform our correspondent

and other readers who may be ignorant

of the fact, that it is a common practice

on leading American railways to have the

passenger engines scoop up water from

track troughs. The Pennsylvania has

been using it on freight engines for several

years, and the New York Central are now

putting scoops on the tenders of all the

freight engines, and several other railroads

are preparing to adopt the same practice.

The scoops in this case are operated by

compressed air.—Ed.]

vice from this illustration failed to have

it work as intended, the same as at this

point, will you kindly allow me to correct

this error?

The pipe should attach to the needle

valve 4, instead of the valve 3. I made a

number of sketches and sent them to dif-

ferent parties at the time the one sent you

was made, all of which were right, and

the device has given the best of satisfac-

tion. So the mistake must have been in

the one sent you.

With my apology to those who may
have had the same trouble that was ex-

perienced here on this account, and thank-

ing you in advance for this explanation,

yours, etc., H. Breitenstein.

Cheyenne, IVyo.

Effect of Changing Valve Motion.

The following letter gives some par

ticulars about the improved workin. that

the eccentric blades weighed 980 pounds

and the modified weight of the present

valve gear, in which the eccentric blades

weigh 212 pounds. There are indicator

cards showing very clearly the improve-

ment resulting from this change in valve

gear. The cards speak for themselves.- It

is scarcely necessary to call your attention

to any of the weak points in the cards

taken from the old gear. For fear you

might overlook it, I will invite your atten-

tion to back pressure on card No. 2A,

which is 43yi pounds. There are three of

these engines, they having been originally

built for the St. Paul Railway, and are

described on page 253, Modern Locomo-
tives. The original valve gear was not in

accordance with my views. I purchased

the engines, however, at a time when we
were badly pinched for power, and I was

compelled to take them in the condition

I found them in, except that I had two of

EFFECT OF CHANGING VALVE MOTION.

Heater for Removing Piston Valve
Bushing.

Since coming to Cheyenne I have been

asked to operate the heater for piston

valve cylinders illustrated in your issue of

February. 1901.

Until this time I had never noticed that

the cut shows pipe extending to the bot-

tom—within I inch—attached to the wrong
valve. For fear others who made the de-

resulted from changing the valve motion

of a locomotive belonging to the Plant

System of Railways

:

You will doubtless remember the large

ten-wheel Rhode Island passenger engine

with a trailer, which you assisted in indi-

cating last spring on your trip South. The
valve gear has since that time been modi-

fied, and I enclose you herewith a blue-

print showing the original gear, in which

them changed from compound to simple;

and while we secured fairly good service

from them from the start, it was plainly

evident that they were very extravagant

on both coal and water, and were laboring,

at all times against a heavy back pressure.

Since changing the valve gear, they are

entirely different engines. You will note

they make 34.4 miles to a ton of coal,

against 20.2 as formerly; consuming 51.7



October, 1901. RAILWAY AND LOCOMOTIVE ENGINEERIXG 433



434 RAILWAY AND LOCOMOTIVE ENGINEERING October, 1901.

with an adjustment for admitting air when ihe proper utilization of coal. Why Eng-

running, and when at terminal the blower lish railroads persist in using inside cylin-

is used with open fire door and closed ders, "unless increased oscillation," I am

dampers. I cannot say that in America at a loss to know. Joints between cylin-

AUSTRALIAN WRECK.

<..' much attention is given this point. It der which form part of steam chest are

is seldom you see an engine blowing off constantly giving trouble by leaking ; the

al safety valve in England as in America, cost of renewing joints is considerable,

Such is due to careless firing and inatten- to say nothing of engine being out of

tion on the part of engineers. service for some days. The main valves

I must give the Englishman credit for of inside cylinder stand perpendicular, so

that when steam is not being used the

main valves fall back from valve where

there is no balance.

I noticed when standing at Paddington

Station, when regulator or throttle was

opened, the main valves would clap up to

face and when engines have been out of

shop some time with valve spindle and

front glands worn it necessarily follows

that valves receive a heavier blow when

striking face, which means broken valves

at times. The sound of valves clapping up

to face is unmechanical. In connection

with inside cylinders two kinds of lubrica-

tors are used, sight feed for steam-chests

and ordinary globular cups on outside of

cylinder, for cylinders ; the sight feed

should suffice.

When at Fenchurch Street Station a

few days ago I noticed a driver putting oil

in his cylinder cups. I asked him what

oil he was using. He said vacuum. I

asked him, providing he did not use the

cylinder cups, would he find any groove

in cylinder? He said he thought not. I

asked him why he used them. He said

because there was a cup and he was sup-

posed to fill it. All American cylinder

lubrication is fed from the cab, hence a

saving of oil as against English practice.

Inside cylinders when valve seats have to

be faced mean considerable work and ex-

pense, not being able to supply valve facer

as on outside cylinders. The additional

use of a rocker arm appears to be the

main objection in England. They prefer

direct motion. The American prefers in-

direct, which is much cheaper and as reli-

able. Valves and seats can be refaced

and engine go out on her own run; not

so with inside cylinders. Inside cylinders

r'lean crank axles, which cost considerably

more than a straight axle, to say nothing

of the bands or hoops which are fitted

to crank axles in case of breakage, and

additional cost of connecting rods, heavy

large back ends and brasses, and truing

up of main bearings from time to time.

Slab framing is very noticeable on all

English engines. Although thoroughly

braced, bottom part of horns spreads out.

This is easily detected after engine has

run for some time by applying cylinder

and outside lines around engine. There

not being any wedges in horn blocks to

take up slack means, in course of time,

axle boxes pounding, which results in

loose rivets around main frame, cylinder

and smokebox. I notice that copper is

still used for fireboxes, also brass tubes

and copper staybolts. This heavy ex-

pense, as against using mild steel, char-

coal iron tubes and iron staybolts, which

have been thoroughly tested and tried in

heavy engine service in America, would

seem a luxury, the latter being better

adapted to high pressure. Thus it is that

English engines cost so much more than

those used in America. The English lo-

comotives, although so expensive, could

not cope with American railroad service.

More power is requisite to make schedule



October, 1901. RAILWAY AND LOCOMOTIVE ENGINEERING 435

time with heavy trains. I noticed, when

at Fenchurch Station, several six-wheel

driver tank engines running in suburban

service with front part of side rod re-

moved, evidently having too much trac-

tion power, which is something new. I

also noticed on the London, Tilbury &
Southend Railway, running into Fen-

church Street, some four-wheel coupled

tank engines with large driving wheels in

suburban service, which are very logy in

getting away from a station. In some

cases I noticed, when riding on train, the

slack had to be taken two or three times,

which caused comment among the pas-

sengers and loss of time. More boiler

pressure and less lead on main valve

would obviate the trouble if the size of

driving wheel is considered justifiable.

There seem to be no particular standard

engines for any class of service.

Some railroads use Westinghouse air

brakes, others vacuum. I notice more

power is invariably needed to move a

train having vacuum than Westinghouse.

Drivers do not release brakes sufficiently at

times, hence the steam jet has to be used

at intervals. Drivers, as a rule, prefer

the Westinghouse air brake to that of the

vacuum. The South Eastern & Chatham

are removing all Westinghouse and ap-

plying vacuum. I noticed some engines

on the London & South Western with

sand pipes in front of trailing engine

truck wheel instead of in front of driving

wheel. No satisfactory explanation is

given for this.

A party who has charge of one of the

locomotive departments in one of the

eastern counties told me he preferred 6-

irch copper ends brazed on a steel tube

for locomotive boilers, because steel tube

and copper tube sheets did not agree

—

strange ideas among those who have not

traveled. Brass or phosphor bronze main

valves for locomotives are still being used

in England, and it has been found neces-

sary to apply air reversing gear, others

having a worm and wheel. Brass valves,

unless properly balanced, are much harder

on motion and eccentrics than the gray

iron, hence increased expense. If cast-

iron valves answer in America, where en-

gines are worked much harder and have

to develop full power, and have bad water

to contend with, the gray iron valve should

answer here in England. There are

many other things which form a part of

the English locomotive which are old and

costly, and the time may soon arrive when

the question of cost of a new locomotive

may be carefully looked into by railway

companies. In England a radical change

can be made not affecting good service or

desired results, which might help to swell

revenue and leave more margin towards a

dividend.

I noticed carriages on most of the good

railways are being changed, having a cor-

ridor down center or side, and vestibules

having electric light, etc. ; also longer car-

riages with truck under either end. Din-

ing cars are also run and Pullman cars on

some roads ; thus it can be seen that Eng-

lish railroads are fast approaching the

American system. The sooner such is

considered and prejudice set aside the

sooner shareholders will reap some benefit.

W. T. Reed.

"Belle Vue," Southchurch, Eng.

An Australian Wreck.

I am sending you photographs of the

accident at Zig Zag, thinking tliey may in-

terest your readers. It was impossible to

show all that I wished, but you will see

that the engine plowed its way clear to

the edge of the bank. This is some 500

Pickled Railroad Ties.

Pickled railroad ties are being used on

quite a number of the railroads in the

United States, among which are the South-

ern Pacific, the Atchison, the Union Pa-

cific and the Burlington. The item of ties

has become quite a large one when the

expenses of modern railroading are con-

sidered. The method of pickling the ties

is to place the green tie in a large tubular

vessel, pump as much air from it as

possible, fill it with the preserving

liquid and heat it to the boiling point.

This sends the liquid into the pores

of the tie, saturating it thorough-

ly and preserving it against rot and

deterioration. A number of the railroads

AUSTRALIAN WRECK.

feet away from the viaduct shown in the

general view. This view was taken from

the top of the mountain and shows clearly

why this place is called Zig Zag. The
brewery in the lower corner is said to use

the finest water in New South Wales in

its product.

This road runs some 210 miles and has

some very heavy grades. The extreme

elevation is 3,426 feet above sea level, and

there are grades 3J^ miles long of 126

feet to the mile. John Jordan.

Penrith, N. S. W.

have already erected pickling vats of this

kind for preserving their railroad ties.

Other roads have the work done by an

individual company, who will move their

plant to a convenient point on the road

and there do the railroad's work of pick-

ling by contract.

The Buffalo Forge Company have is-

sued some neat little pamphlets on their

shaving and dust separator, planing-mill

exhausters and volume blowers and ex-

hausters.

The advantages of the Bettendorf I

Beam Bolsters are ably demonstrated in

their latest catalogues, and it is extremely

interesting to any railroader. The strength

is shown graphically and the illustrations,

which include both half-tone and line

drawings, make it almost a text-book on

bolsters. Our own copy has been filed for

reference and we believe many will follow

suit. Bettendorf Axle Company, Daven-

port. Iowa.
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Operative Lighting Exhibit of the

General Electric Company.

This company have installed alternating

current apparatus representing a typical

station according to modern ideas, for

furnishing light and power and embody-

ing a number of novel features. Each part

of this group is interesting in itself.

Twenty-five cycle current is taken from

the Exposition transformer plant located

on the company's space, transformed from

1.800 volts to 360 volts by three type "H"
oil-cooled transformers, and then used to

operate a "GE" synchronous motor, type

"ATB," six-pole, 150 horse-power, 550

revolutions. This motor is belted to one

cations of electricity here shown, is

lighted throughout by the most recently

developed practical system of alternating

current arc lighting.

All of the apparatus in this operative

exhibit above described is arranged in

one group in the center of the company's

space, and the operation may be clearly

followed and studied by those interested.

The operation of the constant current

transformer is a matter of considerable

interest to electrical men, and to afford

opportunity for careful study of this ap-

paratus, the company exhibit a five-light

transformer, the sides of which are fitted

with glass panels through which the move-

EXHIEIT or THE LUNKENHEIMER COMP.\NY AT P.«iN-AMEEICAN EXPOSITIOX.

of the company's most- recent develop-

ments in alternating-current machinery
and known as a compensated type, form
"D" alternating generator. The particu-

lar machine exhibited is rated as an

"ATB," eight-pole, loo-kilowatt, 900

revolutions, 2,300 volts.

The switchboard, of the company's
standard construction, comprises a high-

tension panel with oil switches, a record-

ing wattmeter, a generator panel with

regular instruments and one feeder panel.

The panels are of blue Vermont marble
and in themselves make a most interesting

exhibit.

As a load for the compensated gener-

ator, the company have installed a com-
plete equipment of their series alternating

current street lighting system of enclosed

arc lamps; this is accomplished by a

seventy-five light constant current trans-

former, which operates about seventy

series enclosed arc lamps, located in three

rows over the main aisles in the Elec-

tricity Building. This building, which is

the most interesting feature of the Ex-
position, because of the many novel appli-

ment of the coils may be observed. This

is one of the most interesting details of

the exhibit.

Meeting of Western Railway Club.

At the September meeting of the West-
ern Railway Club, a paper was read by

Mr. S. P. Bush on "Some of the Duties

of Mechanical Officers." He took the

ground that these duties should not be

confined to the care and maintenance of

the equipment, but should take a broader

channel and look out for the advancement
of all the employes and subordinate offi-

cers in their profession.

Tact, to properly smooth over differ-

ences between the employes and foremen

as to the meaning and operation of the

shop rules, was as necessary as mechani-
cal knowledge of what processes were
necessary in the work.

Executive ability, to so organize and
systematize the work and enlist the best

efforts of every man in the service, that

good results would be secured both for

the men and the company, was given at-

tention. This paper will be the subject

for discussion at the October meeting, it

being deemed too important to pass over

in the brief time at this meeting.

A paper on the "Fire Risks of Rail-

ways," by Mr. W. S. Worman, fire in-

spector, Chicago & North Western Rail-

way, took up the risks from fire to the

buildings of the company from various

causes ; all of which he showed could be

controlled so as to be prevented in a great

measure. Eighteen of these causes for

fires were enumerated, but the paper is

too long for these columns.

The Lunkenheimer Exhibit.

As will be seen from the illustration, the

exhibit is about as artistic as one com-

posed of mechanical devices can be. Their

stop, check and safety valves, cocks,

gages, grease cups, oil pumps, lubricators

and other oiling devices; injectors, safety

valves and whistles ; the pyramids of

valves, the many sizes and varied styles

of oil cups, safety valves and whistles, give

a good idea of the very large business that

is being done by the Lunkenheimer Com-
pany, of Cincinnati, Ohio, and those who
saw their display at the Pan-American

Exposition could not fail to be impressed

by it.

The Chicago & Eastern Illinois are

equipping a number of their lines with

what is known as the Miller electrical sig-

nal. The Miller signal is placed in the

engine cab. When the track is clear a

white light burns constantly. When it is

obstructed a red light burns. The track

is divided into insulated blocks, the length

varying according to the conditions. If

the road is crooked the blocks are not to

exceed half a mile long. If the track is

straight they may be longer. Any ob-

struction in any block, whether it be a

train, an open switch or a car blown off

the siding, is at once detected by the en-

gineer. The signal is operated by a small

storage battery under the cab seat in the

engine and by batteries placed in boxes

below the frost line along the track. It is

claimed that neither frost, fog. snow, rain,

nor any of the things which so seriously

interfere with the working of other sig-

nals can have any effect on the Miller sig-

nal. The engineer has the lights in front

of him, and as long as his white light is

burning he knows that the track ahead of

him is clear for at least two blocks. It is

also claimed that by the use of this device

trains can be run on closer schedule with

less danger than by any other method now
in use. The block systems now in use

cost about $1,000 a mile, while the Miller

signal costs about half that sum. The
cost of maintenance of the Miller signal

is quite small.

Our "Book of Books" is sent free on

application. It is a good book for men of

studious habits to have at hand for refer-

ence. All the books in the list have been

carefully selected.
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Baldwin Locomotive for New Zealand.

The peculiar looking locomotive here

shown is one of an order recently built

by the Baldwin Locomotive Works for

the Government Railway of New Zealand.

The engine, which is for a narrow-gage

of 3 feet 6 inches, has cylinders 16x22
inches. The boiler is 54 inches diameter

at the smallest ring and the driving wheels

are 49 inches outside tires. The weight

of the engine is 98,730 pounds, of which

64.530 pounds are on the drivers. There

are 16,800 pounds on the front truck and

17.400 on the hind truck. The engine has

Walschaert valve motion, which is a very

good arrangement for narrow-gage loco-

motives. The boiler carries a pressure

of 200 pounds to the square inch and has

1,673.2 square feet of heating surface and

40 square feet of grate area.

All the details of the engine appear to

have been very well worked out and we

danger is, just as much, and mighty few
chances to get out of the way. Together

with the engineer he must face the possi-

bility of death on every run, and he natur-

ally objects to being just a stoker and
nothing more.

On the day in question. Jack Summers
had a new fireman, as I said before. He
was a pretty fair one, too, considering he

had only been on the road a short time;

but he was the greenest Dutchman that

ever climbed on an engine. The boys used

to ?ay that Fritz Hippcnheimer had to run

when a cow saw him—thought he was a

bunch of grass and wanted to eat him.

On this particular day he was pulling

the general manager's special, and was
making things hum through the Indian

Territory. Suddenly Fritz slid off his

perch, rushed out on the deck, threw up

both hands and yelled "Hi ! Hi !" 'at the

top of his voice.

the fine house reached Bloemfontein, and
before long the colonel got a telegram

which read; ''The G. T. M. wants the

house." Not being able to make head or

tail of it, he called one of his officers to

him and asked him if he could make any-

thing of it.

After some pondering he gave his ver-

sion : "The General Traffic Manager wants

the house." "Oh, very well," said the

colonel, "if he can use hieroglyphics, so

can I," and in reply he telegraphed back

:

"The G. T. M. can G. T. H." In a day

or two he received another telegraph from
Bloemfontein, asking him to appear be-

fore a board of inquiry. On doing so, he

was asked what he meant by sending such

an insulting telegram to his superior of-

ficer. "Insulting!" said the colonel; "I

see nothing insulting about it." "But you

distinctly said, 'The G. T. M. can G. T.

H. !' " "That's so," affirmed the colonel,

ri\'['LVE-\VHI

feci certain that the New Zealand Rail-

way will be highly pleased with her per-

formance.

His First Jack Rabbit.

Jack Summers had a new fireman. Noth-
ing odd about that, for no one stayed with

him if he could possibly get on another

run. Not that Summers wasn't a good
engineer—the fact that he was always

selected to pull specials and officers' cars

proved this—but he had a bad case of

"dignity on the brain." He never spok? to

his fireman except to give an order, nor

allowed his fireman to speak to him un-

less about the engine—acted as though he

must be one of the blue-bloods or "400"

that had got lost out of the fold.

Now, a fireman doesn't take kindly to

this. He knows he doesn't earn quite as

much as the engineer and hasn't as much
responsibility, but he also knows that un-

less he keeps her hot the skill of the en-

gineer doesn't make her go for a cent.

Then, too, he is up in front where the

Jack Summers shut off in a hurry,

clapped on the brake and stopped.

"What's the matter, Fritz?" he ex-

claimed, as he, too, climbed down on the

deck.

"Vy, Meehter Summers, I saw a shack-

rabbit—I saw a shack-rabbit I"

It was the first he had ever seen, but

that didn't make the engineer any less

angry, or the explanation of the sudden

stop to the general manager any easier.

Fritz rubbed off his greenness quite

rapidly, and now is one of the best engi-

neers on that system—and it's a big sys-

tem, too.

Humor at the Seat of War.

The Railway Pioneer Regiment was en-

gaged between Bloemfontein and Kroon-

stadt in repairing the line at one of the

many places at which De Wet had been

busy. It so happened that close by was a

rather fine house, and this was naturally

commandeered by the colonel, who made
himself quite at home in it. The news of

"and the General Traffic Manager can

'get the house.' Whatever else did you
think I meant?" queried the colonel, with

a crushing air of innocence. The board
collapsed.

—

Raihvay Herald.

A Good Engine Record.

Engine 138 came out of the Ionia shop

of the Pere Marquette Railroad on Sep-

tember 12, 1900. From that date till

September 3, 1901, she was on a four-

car passenger run, making 296 miles per

day.

Her total mileage since coming out of

the shop is 95,000 miles. The average

mileage per pint of engine oil is 43 ; she

has averaged 180 miles to a pint of valve

oil.

Engineers W. S. Howard and Abram
Ri.K have had charge of this engine and

the record made will be hard to beat.

M. P. Cheney,

R. F. of E.
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Methods of Operation of English and
American Railroads.

When the methods and results are com-

pared, it is not at all difficult to under-

stand why America is forging ahead of

its English rivals in commerce and rail-

way traffic. The chief reason, in summing

the matter up, seems to be that the En-

glishman is a little tardy in changing his

mind and perhaps unduly conservative in

considering the adoption of new ideas and

methods. The American is much more

inclined to scrap a locomotive or car which

has been built for expected better service

and upon finding that it fails in its pur-

pose he does not hesitate to retire it im-

mediately and forcibly from service. With
the Englishman, however, it seems that

the machine once made must be used until

after it has paid for itself and earned its

right to exist. Old-fashioned and anti-

quated equipment no doubt hampers the

Englishman very much in his competitive

race with the American in commerce and
railway traffic.

This is illustrated in comparing the

working expenses of English and Ameri-

can roads. The New York Central's

working expenses in 1870 were 17 per

cent, less per ton-mile than those of the

London & North Western Railroad at the

same time. From 1870 to 1890 the New
York Central reduced its expenses from

1.14 cents to 0.54 cent per ton-mile, or

over 52 per cent. Since 1890 the work-

ing expense has been still further re-

duced, being lowered from 0.54 to O.235

cent per ton-mile, or about 40 per cent.

The London & Northwestern, however,

has practically made no reduction in its

working expenses in all these thirty

years. At present the average expense

of moving a ton of freight per mile on the

London & North Western Railroad is 1.38

cents, as against 0.235 cent cost on the

New York Central, 0.364 on the Pennsylva-

nia and only 0.485 on the Great Northern

Railroad, which runs through a sparsely

settled country, and where the freight

hauls are long and where ofttimes the

bulk of the freight is moved one way.

A comparison of the freight rates also

illustrates the American economy of rail-

road operation. The New York Central

reduced from 1.88 cents in 1870 to 0.76

cent in 1900, which is about one-half of

what it would cost an English railroad

company to do the same work, not count-

ing any profit at all. The freight rate

per ton-mile on the London & North

Western Railroad in 1890 was 2.34 cents,

vhich is three times that of the New York

Central. This is not due to cheap labor,

for it is stated on good authority that the

New York Central wages average nearly

double the wages paid on the London

& North Western Railroad. The cost of

the roadbed in England is much higher

than that in America, and presents much
more favorable conditions whereby the

English road should be able to handle

traffic at less expense ; yet with its lower

wages and outlay for equipment the Eng-

lish cannot successfully compete in econ-

omic operation with railroads in America.

Possibly one of the greatest wastes in

English railway operation is that of dead

weight in freight cars. According to com-

parisons and figures of an English sta-

tistician, the English freight car weighs

about 8 tons and carries a load not

much exceeding 2 tons. The average

American freight car weighs about 15

tons and carries a load of about

30 tons. Hence it will be seen that the

English road hauls 2 tons of dead weight

for each ton of revenue-paying load. The
American railroad hauls only J^ ton dead

load per ton revenue-paying freight. This

is a terrible handicap which is borne by

the English road. It is easy to understand

why, at a charge of 2.34 cents per ton-

mile for freight, and 1.76 cents a mile

a passenger, each locomotive on the Lon-
don & North Western road earns only

about $23,000 a year, while a Pennsylvania

Railroad locomotive, with 0.54 cent freight

rate per ton-mile and i.g8 cents for pas-

senger, the locomotive earns nearly $50,-

000 a year. American locomotives adapt-

ed to heavier work use more fuel and oil)

than do those on English railways, and;

especially is this true when the American,

locomotive is taken from the heavy service

for which it is designed and placed in.

lighter service similar to that in England.

While this consumption of fuel and oil

is greater on American locomotives, still

its greater earning capacity puts more
money in the pockets of its stockholders.

Last year the London & North Western' s-

total freight tonnage was 44,229,850, and'

to carry that traffic it drew over its road

221,149,250 tons, or 176,919,400 tons dead'

weight. In America we would have moved'

this same amount of freight and carried'

only 29,486,566 tons dead weight, thus-

saving the expense of hauling 147,432,384.

tons. These cumbersome and expensive

methods make freight rates high, and they,

must be borne by the shipper, therefore-

r.ecessarily handicapping commerce seri

ously.

Roundhouse Organization.

It is everywhere conceded that without

an efficient and systematic roundhouse

management the pooling system can never

be a success, but we think that statement

does not go quite far enough. It shouldi

say it will save money and give good satis-

faction with either pooled or assigned en-

gines.

The precept that "A stitch in time saves

nine," is nowhere of more importance thani

in the running repairs of locomotives. The
roundhouse is the first place to put it

in practice, and nowhere in the locomo-

tive department should it be more closely

followed up if engine failures are to be

kept at a minimum. Many a delay or

break-down on the road could have been,

avoided, had the loose bolt or partially

worn-out part been attended to in the-

house.

In a measure, the motive-power officers

have been at fault in this matter; for, in.

addition to trying to get along with the

crudest facilities for doing work at the

outside points, with a view to having all'

the running repairs done close to the main

shops, they do not select the proper men to

do the work of taking care of the ma-

chines.

Nowadays, with the immense engines

and the heavy service demanded of them

every minute they are at work, something-

more is needed at a division or turning

point for the engines than a turntable, cin-

der pit and water tank with washout hose.

The time was when the man in charge

as foreman was a sort of hostler, call-boy

and roundhouse machinist all in one, and'

if he was enough of an engineer to be able

to handle an engine in case of the sickness

or disability of the regular man, he was-

relegated to some out-of-the-way point,.

and left there.
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To-day a roundhouse foreman has so

many calls for special knowledge that he

needs special training. We believe it will

pay big interest on the investment to train

up men specially in this line of work and

promote them from one engine-house to

the charge of a larger one with better sal-

ary. If bright, intelligent young men are

given a chance to learn this branch of rail-

roading, they will make their marks away

up on the record for efficient service.

Of course it goes without dispute, that

they should have served their time as ap-

prentices in the back shop, so that they

will have learned the proper methods of

doing the work that may be necessary on

the engines. This should be followed by

some months' service as assistant in one

of the large engine-houses, in various ca-

pacities, till they get an insight into the

whole business. Keeping a locomotive in

repair and handling a trani out on the

road are getting to be two widely different

branches of work, so that the material

from which foremen are now made is

more often taken from the ranks of the

machinists than from the enginemen.

Then the salary cuts considerable figure.

Foremen usually receive less per month

than the good-paying runs pay the engi-

neer. Unless a man gets his salary held

up to the old figure he is apt to be dis-

satisfied ; that does not improve the ser-

vice.

Where power is hard run and poorly

looked after in the matter of overloading,

bad coal, and water that requires consider-

able boiler work, the roundhouse force

can make or break the good record of a

master mechanic, just according to their

ability and training. Many up-to-date

motive-power officers appreciate this fact

and look after the roundhouse organiza-

tion as closely as that of the back shop

;

they find it pays.

ance, the fact stands out prominently that

the success of the whole scheme is largely

due to the intelligent interest manifested

in the work by General Manager Thomas.

Perhaps Mr. Thomas' familiarity and

keeping in close touch with all details of

the work on his line has better enabled

him to outline a system productive of these

good results than another official on a

larger line who, because of wider respon-

sibilities, has not been permitted to be-

come so closely associated with the details

as has Mr. Thomas. At the present timi-

quite a number of railroad people in quest

of information on air-brake maintenance

have gone to Nashville to inspect the sys-

tem installed by Mr. Thomas and Mr.

Rest, and the outcome will doubtless prove

profitable to the visitors. In the mean-

while the Nashville, Chattanooga & St.

Louis road will doubtless be on the alert

to improve their system of air-brake main-

tenance and practice, possibly taking sug-

gestive hints dropped by visitors, and

thereby make their own plant even better.

A Result of High Official's Interest.

In our last issue we published a com-

plete and detailed description of the meth-

ods of air-brake maintenance on the Nash-

ville, Chattanooga & St. Louis Railway, at

Nashville, Tenn. We believe this publi-

cation, contributed by Mr. Otto Best, gen-

eral air-brake inspector and instructor of

that line, is a timely and valuable sugges-

tion to railroads who are seeking a better

system of maintenance and air-brake prac-

tice. The system followed on the above-

mentioned line has been growing up for

the past seven or eight years, and is now
in a satisfactory condition to warrant its

adoption by other railroads. While some

of the details may possibly be beneficially

modified to better suit the local require-

ments of various railroads, they are, as a

whole, very satisfactory and complete, and

cannot fail to bring good results.

.\side from the fact that this road has

one of the best equipped and best manned
systems of air-brake maintenance, and is

quite noticeable to visitors to that point

seeking information in air-brake mainten-

Lament of the Porter.

The sleeping and parlor car porters

are sending forth a wail of distress and

woe. The cause of this is that the travel-

ing public has ceased to contribute the

liberal "tips" which has been the custom.

and the usual silver quarter has almost

ceased to find its way to the dusky palm,

being replaced by the baser dime and the

insignificant nickel.

Just complaint comes from these por-

ters, too, that their wages are ridiculously

low and insufficient to support them ; that

the "tips," when liberal, aggregate more

than the wages and are relied upon more

than the wages to support the complainant

and his family. With the falling off of

"tips," the porter finds his income so seri-

ously reduced that he is now appealing for

higher wages and asking that the wages

be made the basis of his income instead

of the inconstant and fleeting "tips." It

is to the shame of an employer to turn

loose his employes to prey upon his pat-

rons to obtain a sustenance. It is no less

a shame to an intelligent traveling public

to allow itself to be wheedled into sup-

porting another person's servant, and is

a disgraceful reflection on the person sub-

mitting to the outrage, which cannot but

end in a shameful loss of self-respect.

This abominable practice is of foreign

origin and should have no place in free

and sensible .American institutions. The

patron should have delivered to him com-

plete the thing he has bought and paid for,

and not have it doled out piecemeal in the

degree of unfinish and dissatisfaction

that this same servant may see fit to regu-

late and employ.

The laborer is worthy of his hire, and

this brass-buttoned servant should not be

compelled by his employer to pose as a

genteel beggar, so authorized by the em-

ployer and endorsed by the livery which

he wears. At present he is as much a

solicitor of alms as the beggar on the

street. He should be given wages suffi-

cient to insure a proper performance of

his duties without further expectation of

fee or reward, and thereby be made a

respected employe instead of a brass-

buttoned, liveried beggar.

Possibly the complaining popters have

brought themselves into this unhappy con-

dition. Perhaps their endeavors to extort

"tips" have been more zealous and stren-

uous than to bestow polite attentions.

Then, too, the porter's lordly bearing.

which unbends only as the train nears its

destination, when, by insinuation and

cajolery, he seeks to whisk-broom the

"tip" from the pocket of the passenger he

has loftily ignored and contemptuously

neglected during the trip, may be really

a menace to his own interest and an in-

sult to all self-respecting passengers.

But whatever may be the cause of the

falling off of porters' fees, it is safe to say

that the major part of it is due to the por-

ter himself—to his arrogance, badly fitting

pomposity and painfully apparent desire

to force a tip from a passenger rather

than to really serve him. With scarcely

an exception the great traveling public

stands ready to pay for actual services

rendered ; but it has learned to discrimi-

nate between a substantial service solicited

and an empty one forced upon it, and will

not be wheedled into feeing by a design-

ing porter. May it not be that the resolu-

tion of self-respecting passengers to break

loose from the degrading practice has pre-

cipitated a contraction in the emoluments

of the ill-guided negro porter?

Cooling and Ventilating Passenger
Cars.

Our attention is called to a system of

air fans for cooling and ventilating pas-

senger cars on railroads, perfected by the

Safety Car Heating & Lighting Com-

pany. A train on the New York Central

has just been equipped with these fans

and is now in service, while on a Pull-

man car running on the Erie Railroad

from Jersey City to Tuxedo, there have

been two in operation for some time.

The plan followed is both feasible and

economical, as two fans are placed in

each car diagonally opposite and are made

to revolve by means of compressed air

furnished by an additional air pump on

the locomotive, the air thus supplied be-

ing conveyed the entire length of the train

by means of the steam pipe which hereto-

fore has served no purpose during the

summer months. On each car is placed a

storage tank, into which the air is first

carried, and from there it is taken to the

fans by means of a very small pipe. The

fans weigh only about 6 pounds each, and

when this is compared with an electric

fan weighing between 25 and 30 pounds,

one of the advantages possessed by the

air fans becomes at once apparent.

Another superior feature is found in

the fact that these fans not only stir up
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the air in llie car. but introduce into it a

large amount of cold fresh air as long as

the fan i^ operated. Each fan is made to

turn on the reaction principle, and its

efficiency and .simplicity are undoubted by

all who have thus far looked into the sys^

tern. There would seem to be no ques-

tion hut that the device will prove ex-

tremely popular to the railroads and will

greatly add to the comfort of American

travelers.

son of the various styles of machines. It

is a practical book whose mission is to

teach the principles of gasoline motor

vehicle construction—to" point out the dif-

ficulties that may arise in the pathway of

the builder, and show how they may be

avoided. It is filled with points of infor-

mation, any one of which to an interested

party must be worth many times the cost

of the bonk.

BOOK NOTICES.

"How to Become a Good Mechanic." By

John Phin. Published by the Indus-

trial Publication Company, New York.

Price, 25 cents.

A revision of a little book which first

appeared in 1883, and which contains much

that is good for any mechanic to read. It

is not a text book, but rather a guide to

the use of these books and to study in

general. The hints it contains are well

worth more than they cost to any me-

chanic who wishes to study.

"Electnimagnets Their Design and Con-

struction." By A. N. IMansfield. Pub-

lished by D. Van Nostrand Company.

New York. 50 cents.

This is one of the handy little Science

Series and replaces the work of a similar

name by Dr. Moncel. which is now brought

up to date. As electromagnets come pretty

close to being the foundation of electrical

machinery, a study of their design and

construction is necessary to all students

of electricity, and this little book will find

many friends. In addition to its illustra-

tions and data it contains several useful

tables.

"The Construction of a Gasoline ^lotor

Vehicle." By C. C. Bramwell. Pub-

lished by Emil Grossman & Bro., New
York. Price, p.

This is the story of a gasoline motor

vehicle from the time of conception to

the hour of completion. Step by step the

work progresses, each stage being accu-

rately described and fully illustrated with

strong, clean-cut drawings—of mechani-

cal correctness that could be used as

working plans by any builder—until at

last appears the finished vehicle. The
book is not only valuable to experienced

machinists, but to the general public as

well. It w-ill appeal to the mechanical ex-

pert, and will be clearly understood by

the high-school boy, so well has the sub-

ject been handled. The author has writ-

ten frequently on this subject and is con-

sidered an authority. It is interesting to

note that while the book is not -a large

one. it represents the cream of the infor-

mation picked up by Mr. Bramwell in six

years of study and experimental work.

Part of this time was spent abroad

familiarizing himself with the principle

employed by the foreign manufacturers,

thus permitting of an intelligent compari-

Another " Safety " Device.

.\n article comes to us descriliing a

patented device claiming to prevent train

robberies on railroads. This device con-

sists of parts to be set in motion by the

engineer, who communicates the news of

the hold-up to the messenger in the ex-

iness car, the baggage master and the

train crew. It consists of a little valve

HI the cab which is touched by the engineer

when he finds himself called upon by the

highwayman to stop the train. Of course,

this device comes from an inventor who has

nothing to do whatever with railroading.

Ii this inventor were to sit in a locomotive

cab, gazing ahead for things, as expected

of the modern railroad engineer, and he

were rudely disturbed by a revolver point-

ed in his face, we doubt very much wheth-

er he would think of this valve, much
less try to touch it. The device not only

notifies the train hands, but when the door

of the car is opened by. the highwayman

it sets off a fiashlight, operates a camera

and takes a picture of the intruder. It

lacks one or two essentials, however : It

will not capliu'e the train roliber. ni)r call

the police.

Committees have been repeatedly ap-

pointed by the Railway Master Me-

chanics' Association to report on uni-

form system of locomotive accounts, and

some good practical recommendations

v/ere made ; but the members who wished

to indicate that they made their engines

do their work more cheaply than those

of their neighbors continued to use fig-

ui es that always lied.

We knew of a case where a master me-

chanic built up quite a reputation as an

excellent manager by making his monthly

performance sheet reports celebrated for

the low cost per mile run. A master

mechanic on a neighboring system, who
v/as periodically harassed by his general

u'lanager making odious comparisons be-

tween the cost of operating his locomo-

tives compared with that of the other,

proceeded quietly to make investigations.

A. little patient labor over annual reports

showing the tonnage hauled enabled him

to prove that he was doing the work more
cheaply than the other man. The result

was that the other man was looking for

a new position shortly afterwards. His

manager became convinced that he had

been deceived by cooked reports and he

lost confidence in the man who had made
tliem.

The Performance Sheet That Lies.

There are two subjects that seem to be

perennially before railroad men for dis-

cussion and controversy without any ap-

parent progress being made toward an

agreement. One is concerning the method

if keeping motive-power accounts to show

the actual cost for moving freight and

passengers, and the establishing of a uni-

form system of tonnage rating of loco-

motives. When we find the monthly re-

ports of locomotive performance that come

from roads operated under similar condi-

tions varying in the expense per engine-

mile 5 or 10 per cent., our curiosity is

naturally aroused to find out in what way

the railroad making the best showing

brings about the results. We became so

much interested in this question at one

time that we made a searching investiga-

tion of the annual reports of different rail-

road companies which performed the mov-

ing of freight over railroads of similar

physical conditions, and we fovmd that

seme of the companies that reported the

lower figures of expense per engine-mile

were among the highest in the cost for

ton-mileage. Those in charge took advan-

tage of the variables and gave the engines

credit for work they did not perform.

Slacl( in Long Freight Trains.

A good deal of the amount of slack

existing in the draw gear of the modern
freight train is forcibly illustrated in

watching one of these long trains move
out from a stop. The locomotive will oft-

times make two complete revolutions of

its driving wheels before the caboose is

started. This slack diminishes as the

number of Master Car Builders' couplers

are used. The greatest am'ount of slack

is due to the old link and pin coupling,

and a great deal more due to the draft

springs of the train. As the slack in the

train reduces, of course, the' more difficult

it will be for the locomotive to start the

train ; but the tendency to break long

trains in two increases as the length of

the train increases, the shock due to tak-

ing up slack gradually increasing with

each successive car, until the maxi-

mum shock is reached when the caboo--.e

starts.

One of our astronomical friends recom-

mends "Popular Astronomy" for this year

and the following books to our inquirer

after astronomical knowledge. As there

may be others interested we give the list

complete, with prices, where they are

known: "Starland," Ball, $1; "A New
Astronomy," Todd; "Concise Knowledge

of Astronomy," Gierke, Fowler & Gore.

$1.25; "Popular Astronomy," Newcomb.

$1.30; "Half Hours with the Stars," Proc-

ter, $2; "Astronomy with an Opera Glass,"

Service, $1.50; "Pleasures of the Tele-

scope." Service, $1.50.
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Traveling Engineers' Convention.

The Ninth Annual ConvLiUi'm uf UK-

Traveling Engineers' Association was held

in Philadelphia, beginning Tnesday, Scp-

temher loth. at the Continental Hotel.

Mayor Ashbridge in a well-rounded ad-

dress welcomed the members of the As-

sociation to Philadelphia, recounting its

advantages as the Cradle of American

Liberty and a place where many of the

stirring events both prior to and during

the Revolutionary War took place, which

V as responded to by President Hogan.

.\fter the formal opening services, the reg-

ular business of the meeting commenced
v.ith an address by President C. II. Hogan
(A the New York Central Railroad. The
President spoke of the good work the so-

. ciety was doing in the educational line; of

the opportunities which it gave the mem-
bers to meet and discuss the. various mat-

ters of interest connected with their busi-

ness, and urged them to take all the advan-

tages of this kind that were possible if

tl.ey expected to keep up with the times.

He spoke of the work of a traveling en-

gineer, which in a variety of ways had to

do with the mechanical appliances on a lo-

comotive. One important matter which he

thought should receive more attention

from the members of the organization was

the proper drafting of the locomotives so

that they would not only steam freely but

Ix' economical on coal. If an engine does

not steam freely, it is usually charged

to a poor article of coal. when, if the

drafting arrangements were proper for

the fuel, the engine would be a good

steamer. He also urged them to pay more
.ttention to the coinpound engine, which

required different treatment from the sim-

ple engines we have so long handled. The
duty of the traveling engineer is to take

care of the power no matter whether sim-

ple or compound and get the most work
out of it. He believed that meetings of

tlie engineers and firemen could be profit-

ably held with the traveling engineer to

preside, and discuss matters interesting to

tliem. in connection with the various oper-

ations of a locomotive and handling. trains.

A letter of regret was read from Mr. A.

M. Waite, superintendent of motive power

of the New York Central & Hudson River

Railroad, speaking of his gratification at

the success of the association's work and re-

gretting that he could not attend the pres-

ent meeting. The secretary's report which

v.as then read showed that there were

t.bout 400 members on the list. During

the past year 21 have been dropped for

non-payment of dues. 5 have withdrawn,

and 4 died, but more than that many
members have joined since July ist. Mr.

W. E. Lockwood invited the ladies and

members to attend an exhibition of col-

ored photographs which is used to illus-

trate his lecture on color blindness. He
spoke of the New York. New Haven &
Hartford Railroad, using yellow instead

of white in their signal lights, and also

the same methods which were followed by

the Pennsylvania Railroad. A committee

of ladies was appointed to attend this lec-

ture and report as to their impressions

on the color-blind matter. The matter of

changing the name of the association from

the "Traveling Engineers' Association" to

the "Road Foremen of Engines Associa-

tion " was then brought up. One of the

arguments used in favor of the change was

that a large proportion of men engaged

in these duties bad llie title of "Road

Foreman of Engines" and that it would

be more in harmony with the prevailing

custom to have the name of the associa-

tion refer to road foremen of engines

tlian to traveling engineers. There was

.some discussion about this matter which

was finally laid over until the next annual

meeting for action. The obituary com-

mittee handed in a report referring to the

cieath of P. A. Eich, late of the Toledo.

Kansas City & St. Louis Railroad. Other

(ommittees on the obituary notices of the

other three deceased members were ap-

pointed. First in the line of committee

reports came that on the subject. "What
benefits have been derived from the use

of the indicator by the traveling engi-

neer?"

The paper pointed out the jieculiar con-

ditions found by Mr. Wildin and illus-

trated in the September issue of R.\iL-

w.w .AND Locomotive Engineering. They
recommend that the position of the

throttle should refer to the lift of the

throttle valve itself, and shciuld lie re-

corded in fractions of an inch. The total

lift of the throttle valve should be given,

and this amount can be divided into, any

convenient number of equal parts, each

representing a fraction of an inch, say

one-fourth. The usual method of saying

the throttle is one-half or one-third open

is only approximate and not very satisfac-

tory. Cut-off should always be given in

inches and not by the notch of the quad-

rant. The notch of the quadrant should

also be recorded for convenience in check-

ing, and they recommend that the corner

notch be considered notch No. i.

Mr. Wallace, of the Chicago & North-

western, said that when this subject catue

up it was thought the traveling engineer

would take up the matter and show that

he could save money by its use. in better

work by the engines, but so far he had

not heard enough to convince him that the

tnatter had gone far enough to show as

good results as had been expected. Mr.

F. O. Miller, of the Cincinnati, Hamilton

& Dayton, stated that the indicator is the

only machine that will show the work

done by the steam in tlie cylinders, and

that it would be an advantage to follow it

up closely. Mr. Davis, of the Illinois Cen-

tral, said that the L^niversity of Illinois

had carefully indicated a number of en-

gines of the Illinois Central and had not

suggested any changes in the arrange-

ment of the engines or distribution

of the steam. Mr. J. F. Cosgrove, of

the International Correspondence School,

Scranton, thought the association should

go further and have a report on how to

read indicator diagrams, as it is necessary

to be able to read them correctly to un-

derstand what they tell of the distribution

of steam. This was answered by Mr.

Wildin, chairman of the committee, that

there were so many conditions connected

with the operation of the engine at the

time the cards were taken, which must be

known in order to figure out the results

properly, that it would be a hard matter

to give definite information on the sub-

ject of reading cards whicli would apply

to all cases.

In discussing the cards shown in the

report, the matter of leaks came up, and

.\Ir. Steele, of the Boston & Maine, spoke

of the operation of a by-pass valve or re-

lief valve in piston valve engines. A leak

past that valve would make a curious line

on the card, and unless the man reading

the card knew that such a valve was part

of the engine, he would mistake it for

soine other leak which did not exist. He
also said they had some piston valves

which gave an improper distribution of

steam when working at short cut-off and

high pressure on account of the unbal-

anced area of the valve rod, it being some-

thing over 2 inches in diameter. This

caused the slack to be all taken up in one

direction, so that the card did not show

proper distribution of steam. The dis-

cussion of this report was closed by Mr,

Wildin, who spoke of the necessity of

more accurate reports on just where the

cut-off begins, which should be spoken of

as the number of inches of stroke, instead

of as a particular notch in the quadrant

With the exception of the first notch,

which he said should be the corner one,

there were none others that had any par-

ticular significance as to the cut-off, for

the center notches came in different places

on the same type of quadrant on different

engines, depending on how the valves were

set. It was finally decided by the conven-

tion to have a resolution formulated ex-

pressing their ideas and a coimuittee con-

sisting of Messrs, Miller. Conger and

Steele, prepared one, which was voted

upon and adopted by the convention, and

is as follows : That a more extended use

of the indicator to reveal the defects in

the distribution of steam in poor working

is advisable ; but that if used only to re-

cord the work of the good machines, they

will not aid the work of the traveling en-

gineer.

SECOND BAY.

The first report read was on the "Meth-

od of Firing Locomotives to Secure Best

Results." One member stated that they

started out to use the one-shovel method

of firing locomotives, and for a time were

fairly successful, but no care was taken to

put the engines in good order, have tht

craft appliances as near perfect as pos-

sible, flues clean, and fuel properly pre-
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pared, so that in a little while the interest

died out and all hands returned to their

old practices. Mr. Wallace of the Chicago

& Northwestern stated that the one-shovel

system of firing will not be successful un-

der all conditions. Of course it depends

on how much interest the men take in the

matter. If the officers in charge will keep

everything in good order the traveling en-

gineer can get good results, but if nothing

is done except order that the firing shall

be done in some special manner it will be

a failure. The question of mechanical de-

vices to aid the firemen coming up, Mr.

O'Neil of the New York, Ontario & West-

ern stated that they have thirteen engines

equipped with the Bates fire door and have

doors for four more engines ordered.

When first tried they were burning very

poor slack coal, the engines were not

steaming and it did not seem possible that

any mechanical appliance could be suc-

cessful. In a short time, as the men got

used to them and learned to use the small

opening in the door to the best advantage,

they found that they could have the best

of results with a poor article of bituminous

coal. The fact that they are putting them
on all their engines is an evidence that

they are successful.

Some of the members expressed the

opinion that one reason the Bates door was
successful was that it was impossible to

admit air enough to the door while firing

to reduce the temperature of the firebox

below the igniting point of the gases.

Mr. O'Neil stated that they have no trou-

ble with leaky tubes which he thinks is

caused by the firebox being kept at an

even temperature. He finds that it is a

saving of about 10 per cent, over the old

swing door. On a test with the same
engine with a Bates door 32,504 pounds

of coal were used, while 38,358 pounds

of coal were used with a swinging door

in doing the same work, the test lasting

three days. Some further discussions de-

veloped the opinion that the size of the

Bates door had more to do with its advan-

tages than any other point, the firemen

being obliged to fire a small amount at

each charge, this of course necessitating

fring at more frequent intervals. Mr.
Meadows, of the Michigan Central Rail-

road, asked, why can we not get as good
results by using the same method with

other doors? It was answered by some
of the members that even should you use

the same method of handling the coal

with a large door, the excessive amount

of air admitted at the time the coal was

being placed had a bad effect. A small

door admitting the proper amount of air

should do the work with economy. Mr.

O'Neil said that they used a No. i special

scoop, which holds about 6 pounds and

ordinarily put in three scoops at a charge

—two forward of the middle of the box,

one on each side, and the other spread

around near the door, the next time reach-

ing the other places on the grate. They

use an arch which comes up high in the

the firebox above a line from the top of

door to the flues and at the bottom it is

tight against the flue sheet. Mr. Cosgrove

stated that three conditions must be ful-

filled to get the best results in combustion.

First, high temperature ; second, a suffi-

cient supply of air to consume the gases;

third, the air must enter at such a point

in the firebox as to completely mix with

these gases. Mr. J. F. Walsh spoke of

engine steaming better during or after a

rainstorm and suggested that possibly this

v/as due to moisture in the atmosphere,

which, when it entered the firebox, was

decomposed. This idea, however, was

controverted by other members who ex-

plained the decomposition of water into

gases, and the fact that it took as much
heat to decompose the water as could

possibly be given out by the decomposi-

sition of the gases. Mr. Walsh described

the Kincaid mechanical stoker, and ex-

plained how it did its work, stating that

the results from its operation were the

best that he had seen from any method

of firing. Mr. Taylor, of the Boston &
Maine, said that the report had struck the

keynote of success in its statement that we
need a combination of good judgment and

intelligence, and the question now arises,

"How will we secure this combination?"

A rush of business may call for the con-

tinuous service of the engines so that

they do not have time to put them in the

best of condition and with men making

heavy mileage they are not able to do the

work in the best manner and unless it

is done in the best manner it cannot be

successful. Wetting the coal is an advan-

tage in the line of cleanliness, but does

not affect the heat-giving properties of the

coal, except that it may hold small parti-

cles in the firebox long enough before

it is taken out so it has time to consume.

A vote of thanks was tendered to Mr.

Angus Sinclair, of Railway and Locomo-

tive Engineering, and Mr. W. N. Mitch-

ell, manager of the Railway Department

of the International Correspondence

Schools, for their favor extended in paying

the expenses of the delegate from this

association to the Master Mechanics' and

Master Car Builders' Convention at Sara-

toga last June. The delegate, Mr. C. B.

Conger, made his report later in the

meeting.

The next report under discussion was

on the use of grease for lubricating crank

pins. Mr. Wallace stated that with care-

ful engineers oil will do the work, but all

engineers do not use the same care. Then

again, the machinery is not kept in good

shape ; so that even with the most careful

engineer, oil feeders will get stopped up

and brasses will be run which do not have

the proper bearing, so that these pins are

liable to run hot. They, however, have had

no trouble with any lack of attention with

the grease cups. A chronic hot pin will use

more grease than is really necessary. A

properly proportioned pin, in good order,

does not need as much as it usually gets.

Mr. Taylor, of the Boston & Maine, says

that they formerly used oil with a plunger

feed, and the variation in the size of the

plungers was so much that the oil would
feed out on short notice. These same cups

are used, and, with a soft grease, give the

best of results. With proper cups that

feed regularly and not too fast. Galena

engine oil will do the same work success-

fully. The question was raised, whether

babbitt was used in the .brasses with

grease, and it was found that in some
places the brasses were babbitted ; in other

places they were solid. Mr. J. F. Walsh
spoke of the old-fashioned way of using

grease years ago, which had given way to

better methods of proper oil cups, proper

bearings and good oil, and they were now
going back to the unsuccessful ways of

years ago which have been abandoned. He
spoke of the relative friction of grease as

compared to oil, which was in the propor-

tion of 7 pounds resistance on a bearing

being fed with grease against 2 pounds re-

sistance with the same bearing fed with

oil.

third day.

At the opening of the morning session

Mr. Samuel Vauclain, of the Baldwin Lo-

comotive Works, was present and ex-

plained, with the aid of stereopticon, the

details of construction and operation of

the four cylinder compound. After Mr.

Vauclain's lecture, the members asked

him a great many questions in regard to

matters connected with this type of loco-

motive, which were very fully answered

:

so that the question and answer part of

Mr. Vauclain's lecture was as interesting

and full of information to the members
as any part of the proceedings during the

meeting.

Next came the report on the "Proper

and Improper Operation of the Brakes at

the Brake Valves." The committee in

charge of this subject having failed to put

in their report, it was taken up as a topi-

cal discussion and opened by Mr. C. B.

Conger, of Railway and Locomotive En-
gineering, who gave some of the points in

the defective operation of the brake valve,

at the same time stating that it was cal-

culated to draw out points from the mem-
bers as to their observation and experi-

ence in any defects connected with the

work of the brake valve, aside from de-

fects caused by wear or breakage. But,

as usual in any air-brake discussion, the

question soon became one of maintenance,

not of operation, and all the remarks of

the members were tow,.rd that point.

This in a measure emphasizes the fact

that interest in air-brake operations to-

day is almost exclusively on the question

of maintenance of the equipment in good

order ; nearly every one of the members

getting round to the point that, with the

equipment in good order, defective opera-

(Continued on page 457.)
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Air=Brake Department.
CONDUCTED BY F. M. NELLIS.

Brake Leverage 1 Continued).

Compound Levers.

Thus far, in our treatise on the subject

of leverage, we have dealt only with the

simple lever having three points. In com-
bining a number of three-point levers in a

system of leverage for braking passenger

cars, freight cars and tenders, as we have

discussed, we form a foundation brake

rigging or system of leverage which may

direction arrows with more care and im-

portance.

Analysis 01 the Four-Point Lever.

Fig. 44 illustrates a four-point lever

such as is frequently employed upon loco-

motive tenders whose foundation brake

gear has not been overhauled and cor-

rected. The 8-inch cylinder delivers a

power of 2,500 pounds on the end of the

lever. This is the only force operating on

FUj.43

properly be termed "Continuous" or

"Serial" leverage, inasmuch as no lever in

the system is other than a simple lever of

three points. We shall now pass to "Com-
poimd" levers ; that is, levers which are

not of the simple kind, and which have

more than three points of attachment and
more than three forces working thereon.

Pour-Point Levers.

A large number of locomotive tenders

are equipped with a foundation brake rig-

ging similar to that illustrated in Fig. 43,

which is not a system that should be

recommended, or its use pursued by any

railroad that expects anything .like satis-

factory air-brake service. As will be seen,

the essential difference in this system of

leverage from that which we have dis-

cussed in our previous examples, lies in

the cylinder lever, which has four

connecting points and four forces

working thereon; also three dimen-

sions between these four points. The cyl-

inder lever is fulcrumed at A', as marked,
having this one point stationary ; and the

other forces on the lever have movement.
This lever would not come under any of

the rules or formulas usually given for

calculating brake leverage. Inasmuch as

we wish to know why a calculation is

made, and not only know its result, we
must analyze the conditions under which
this four-point lever is operating, and de-

rive a rule for the calculation of the

forces working upon the lever. Hereto-

fore we have used the direction arrows in

all of our illustrations, to show the direc-

tions of the forces acting upon the lever

;

but have not dwelt with any great force

upon the importance or usefulness of

them. However, we shall now be obliged,

in calculating compound levers, to use the

the lever that we know. The other three

forces, the two acting upon the pull rods

to the live levers and the one at the ful-

crum point where the lever is fixed sta-

tionary to the tender frame, we do not

know. However, we do know the di-

mensions between the holes upon which

the forces operate, that between the pis-

r::\

[ ]..,.
[
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]-'

Tig.ii

r=ssoo

Fig.is

ton and first connecting rod being 8 inches,

from that rod to the fulcrum being 10

inches, and from the fulcrum to the outer

end of the lever, where the other connect-

ing rod is fastened, being 10 inches also.

Here we have one force and three dimen-

sions given to find three unknown forces.

As discussed before in our examples,

we will assume the lever to te fixed at the

fulcrum point X, and tending to rotate

either clockwise or counterclockwise as

the preponderance of pressures exerted on

the lever may direct. We know that the

piston pressure tends to rotate the lever

in the clockwise direction. Consequently,

the opposing forces, or at least two of

them (the forces acting on the pull rods

to the live levers), tend to rotate the lever

in a counterclockwise direction. We do

not know the direction of the force at the

fulcrum, nor do we know its degree of

force. However, we must find one thinj

at a time, and will first seek the forces

acting on the lever from the pull rods.

Making a shorthand arithmetical state-

ment, as we have done in preceding cases,

we have

:

P X 18 = 10 X Wi + 10 X W-,.

We know this statement is true, because

when the brake is set the lever stands

still and pulls, and will not rotate in either

a clockwise or counterclockwise direction,

thereby proving that the forces multiplied

by their lever arms, acting upon this lever

in the two directions, are exactly equal

and opposite.

As we know that P is 2,500 pounds, we
will place this in the statement and pro-

ceed with our arithmetical calculations.

The statement will then be:

2500 X 28 = 10 X W,. -f 10 X W:.

A glance at the lever will suffice to tell

us that inasmuch as both Wx and Wi have

equal lever arms they (fKi and Wi') must
therefore necessarily be equal in amount.

In other words, there is no further need

r:^ r7:\

[

V_y F=SS0O

Fig.i6 Fig.*':

of using the subscripts I and 2, therefore

we will call each of them W. The arith-

metical statement will then read

:

2500 X 18 — 20 X J-F.

Solving for W, we have:

20 W =.1% X 2500, or

fr= 4522? =2250.
20

Therefore, we have a pull of 2250 pounds

on each of the connecting rods to the

truck levers.

The work so far done is illustrated by

the sketch in Fig. 45. However, we know
nothing more about the amount of force

exerted at the fulcrum or its direction



444 RAILWAY AND LOCOMOTIVE EXGIXEERING October. 1901.

than we did before, but we will now solve

for it; Assuming (as we have a positive

right to do) that the fulcrum (for this

stage of the computation) is transferred

from A' to the outer end of the lever.

fr^=3330
i

Wj=3350

V_7

Fig. 4,8 Fig.49

where we will make the fulcrum point for

our calculations a dead point, as marked
in Fig. 46. Making another statement

for this case, we have

:

2500 X 28 = 2250 X 20 + A' X 10.

It will be seen at a glance that the direc-

tion arrow for A' should point from left

to right, assisting /(',, with its lever arm
of 20 inches, in its attempt to rotate the

lever in a counterclockwise direction,

against the force of 2500 pounds tending

to rotate the lever in a clockwise direction.

Solving for A', we have

:

A X 10 = 2500 X 28 — 2250 X 20, or

V 2500 X 28 — 2250 X JO
-V ^ -^ ^ 2500.

ID

Therefore the force at the fulcrum point

i^ 2500 pounds and is exerted in the direc-

tion of the arrow which points from left

to right, and the full solution of the lever

is illustrated in Fig. 47.

If we wish to further test the correct-

ness of our figures, or our right to assume
any one point on the lever to be dead,

Fi^.Sl

in order to facilitate our computations, we
can do as is illustrated in Fig. 48, where,

for the moment in the calculation, w-e as-

sume the dead point of the lever to be at

what, in actual work, is the piston or

cylinder point. The clockwise forces here

operating on the lever are Wi and A', and
the counterclockwise force is IK:, as indi-

cated by the several arrows. The arith-

metical statement for this lever would
then be

:

2250 X 8 + 2500 X 18 = 2250 X 28.

Multiplying out, we have

:

18000 -|- 45000 = 63000, or

63000 = 63000,

thus proving the correctness of our as-

sumptions and figures.

Fig. 49 illustrates the matter a little

further by making the dead point at \\\.

thereby having made in the process, the

dead point at each one of the four con-

nection points.

We can prove the correctness of our
figures and assumptions in two ways : viz.

:

first, by the counterclockwise moments
( the counterclockwise forces multiplied

by their lever arms) must exactly equal

the clockwise moments (the clockwise

forces multiplied by their lever arms).

Second, by the forces tending to move the

lever bodily on the page from left to right

must exactly equal those tending to move
it from right to left. In Fig. 45 the ten-

dency to produce rotation of the lever

around its fulcrum at -Y in a clockwise

the sheaves and bringing the brake slioes

up against the wheels.

Fig. 51 illustrates this lever, set apart

from the rest of the foundation brake

gear. At the point P. where the lirake

Fig.52

piston is connected, we have a force of

2500 pounds, .'ay ( the cylinder being 8

inches in diameter), but we do not yet

know what the forces are at sheave A
and B. However, inspection tells us that

this lever has the same dimensions be-

tween holes as the one in the preceding

Fig.30

direction, is exactly offset by an opposing

tendency of counterclockwise moments.

Fig. 47 shows that the forces tending to

move the lever on the page from right to

left is P, or 2500 pounds + IV2. or 2250

pounds, a total of 4750 pounds. The forces

tending to move the lever on the page

from left to right are X = 2500 pounds

and IVi = 2250 pounds, a total of 4750

pounds, thus showing that the forces act-

ing oiv the lever are equal and opposite.

and proving the correctness of our figures

and assumptions.

The Four-Point Lever With Chain and Sheaves.

Fig. 50 illustrates a modified form of

the foundation brake gear shown in Fig.

43. It does not contain the latter"s in-

herent faults, and is really an equalized

form of foundation brake leverage, .-^s

will be seen by reference to Fig. 50, the

essential difference in this system of brake

gear lies in the mounting of two .sheaves

or pulley wheels A and B. on the cylinder

lever, around which runs a chain con-

nected to rods passing to the live levers

of the trucks. When the piston pushes

out, the cylinder lever partially rotates

clockwise, drawing taut the chains around

example of Figs. 44-49, these dimensions

being taken purposely for easier illustra-

tion. Inasmuch as our previous analysis

of the preceding case has given us the

forces and directions at U'l, A' and If':.

we reasonably conclude that the forces

are the same in this problem; and this

conclusion is right, and it is therefore un-

necessary for us to pursue further an-

alysis or calculations.

Fig. 52 shows a case where one lever

arm is longer than the other, the lever arm
or H'l ])eing 8 inches and the lever arm
to W2 being I2' inches. However, this dif-

ference in lever arms will not throw a

greater .stress on M'l than on IVx, for the

reason that the chain, being continuous

and unconnected, running free in the

grooves of the sheaves of both VV2 and W-i,

the pulls on the two rods will be exactly

equalized. However, should the lever

arms in the preceding case, that illus-

trated in Fig. 43, have been unequal, as

they are in Fig. 52, equalization would not

have taken place, and a greater force

would have been exerted on on; tr.ick

fhan on the other.

{To be continued.)
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Double-Heeding Device for Bralte

Valves.

J. D. Van Atta. of Ohio, has palciilcd

a cut-out cock for brake valves by which

the engineer of the second engine, in a

double-headed train may have train-line

pressure register on his gage. The cut-

out cock is located in the main reservoir

i:ipe and has a small comiecting pipe at-

tached to the train-pipe exhaust. When
the cock is cut in for single heading, the

valve operates as usual, except that the

train-pipe exhaust, instead of venting free

at the angle filling, is carried by the small

pipe through the cock to the atmosphere.

When the cock is closed for double-head-

ing, the main reservoir is cut off and the

train-pipe exhaust is closed, thus giving

train-line pressure throughout all parts

ployed in descending heavy grades. He
argues that the water brake should control

as many cars down a grade as the engine

can pull up a grade. This latter belief is

certainly erroneous, especially at moderate

and high speeds. However, should we be

able to keep down the speed of a train on

a descending grade to that reached by the

locomotive in climbing this .same grade.

the water brake would probably more

nearly approach the work claimed for it

by the correspondent.

The use of driver lirakes in descending

mountain grades is limited very materially.

The loosening of the tires on driving

wheels is an element to be considered.

Where speeds are high and the gradient is

steep, the tendency for over-heating and

loosening tires is much greater than if tlic

grade is moderate and the speed is low

.\ number of Western roads have engine>

so equipped that they may cut out the

driver brake at any time they see fit, after

the driving wheels and shoes have become

dangerously warm. It would seem that

this plan would be the better one to em-

ploy on grades mentioned by correspon-

dent.

.\ water brake is certainlv a valuable

of the brake valves. The main reservoir

gage pipe is connected at the port i; in the

bottom side of the cut and cock, as shown
in Fig. I. Fig. 2 shows a sectional view

of the cock key.

[We believe a similar device to this has

been used for some time by the Pennsyl-

vania road and is one of their standards.

—

Ed.]

Water Brake on Mountain Orades.

A letter from a correspondent employed
on a Western mountain road asks w'hether

it is advisable to use driver brakes or

whether the water brake should be em-

caboose when oidy a part of the train is

equipped with air brake.

There has been a great deal said, pro

and eon. concerning this method of hand-

^^^^Kii^ ''91

ling freight trains, and the consensus of

opinion with practical men seems to be

that the better plan is to use the hand

brakes immediately back of the air-braked

cars, when any assistance from the hand

WEI.I.-DESIGXEI) [JIMMV COl'PLI.XG TH.\T KEEI'!

HOSE.

)1'T DIRT .\XD DOES NOT KINK THE

adjunct in controlling the speed of trains

on heavy grades, but should not be relied

upon entirely to do all the work. The
greater part of the work should be done by

the air brakes of the cars in the train, and

assistance be rendered by the water brake

on the locomotive.

Hand Brakes on Partially Equipped
Air Brake Trains.

-\ correspondent writes us advising tliat

a bulletin has been recently issued on a

certain road in this country, instructing

the trainmen to set the hand brake on the

brakes is required by the air-braked cars.

This permits of just as good—and even

better—handling as if the brakes were ap-

plied on the rear end. and, furthermore, it

keeps the slack bunched in the non-air

cars, allowing only the slack in the air-

braked cars to run in and out each time

that the engineer applies and releases his

brakes. With the hand brakes set on the

caboose and the rearmost cars, the slack

of the entire train will run out each time

the engineer releases his brakes, and will

run in upon each application. This pro-

duces rather a serious shock to the rear-
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most cars, although its ill effect is not felt

or noticed in the caboose.

Our sympathies, born of actual experi-

ence and results, are with the method
where the hand brakes are used imme-
diately back of the air-braked cars.

CORRESPONDENCE.

Location of Driver Brake Cylinders.

Noticing the splendid views of the Rich-

mond compound consolidation engine on

the first page and the Baldwin ten-wheeler.

page 303. of your issue of July, I am
prompted to sendyou this chapter of driver

brakes, perceiving that some intelligence

of the subject'of driving brakes was dis-

played by the placement of the driving

brake cylinders in the position shown, for

Fif). S

that is the proper place for them if the de-

sign of engine will so permit the addition

of weight represented by them. If the

weight on the trailing drivers is restricted,

the cylinders should go forward.

But how little knowledge of the subject

of repairs is exhibited by those who place

these cylinders forward.

On many engines they are attached to

the guide bracket and placed as close to the

boiler as it is possible to shove them. Fig.

I shows this abominable position—the

worst possible place so far as repairs are

concerned—that could have been found.

It is impossible to keep the packing leath-

ers of the cylinders in proper working or-

der subjected thus to the heat of the boiler

as they are. Of course, they are neglected.

because it is impossible to examine them.

If the forward position is necessary, the

best plan is to place the cylinders as Fig.

2 shows, dropping them 4 or 5 inches, and
we have a vast improvement. Fig. 3 is a

bad position, the head being too close to

the tail bar. Fig. 4 shows the only way of

placing the cylinders. Fig. 5 needs no
comment.

I well remember the troubles we experi-

enced in placing into working order the

driving brakes with the cylinders put up
as in Fig. i. The engineer makes the re-

port "Triple out of order." The engine,

<s brand new one. had seen but one or two

utes and 30 seconds, and cost 18 cents.

Let the figures speak for themselves.

Frank Rattek.

Springvale, Maine.

[Our correspondent speaks some true

and timely words regarding more consider-

ation being given driving brake cylinder

location, with a view to better inspection

and repairs.—Ed.]

months' service, and an examination of the

triple failed to find anything wrong; but

in looking further along we found the

packing leather blowing badly in the cylin-

der. The engine was hot and ready to

make its trip, and it was manifest that it

was absurd and impossible to hold the

engine to make the needed air-brake re-

pairs. The only thing that could be done

that day was to pour in some oil and let

her go. The engine made a round trip

—

one trip out and second day back—then an

imposing and awful message looms up be-

fore us from the master mechanic.

"I want that triple fixed at once," he

said.

"Well, we will fix her," we replied, and

we attacked that job in earnest. Three of

us, backed up by a cartload of tools, toiled

and perspired in that restricted space, now
hugging tl,ie links, then reposing painfully

Device for Emptying Oil from Barrels

Into Tanks.

I notice in your July number a device

for emptying oil from barrels into tanks.

I send you herewith a sketch of a device

which we are using at this station, and

which is very simple and does the work
very nicely. It consists of a brass valve,

threaded to be screwed into the barrel, after

a hole has been drilled to receive it, with

a packing nut on top and a i-inch pipe of

suitable length to reach the top of the

Fig. .5

tank. This pipe is pushed through the

packing nut and valve, to the bottom of

the barrel, and an air hose is attached to

the side of the valve and receives air

through the reducing valve, which is set

at 5 pounds pressure. The air passes

through the hose into the brass valve

around the pipe, and puts the pressure in

Railwan $ Lue

DKVICE FOR E.MHTYING OIL FROM BARRELS INTO TANKS.

on their bosoms with bumps, bruises and
some badly jammed fingers. We finished

that job in style, and reported "O K."
rTime, 6 hours; total cost of time, $3.60,

besides a great amount of damaged feel-

ings to all concerned on the job.

The best time made in placing into work-
ing order a blowing packing leather in a

i-ylinder arranged as in Fig. 4 is 26 min-

the barrel, which forces the oil from the

bottom of the barrel into the tank. By
this device we can empty a barrel of oil

in three minutes, and notice is given, by

the whistling sound of the air, when the

barrel is empty.

Sumner L. Fryer,

F'man Erecting Shop, B. & O. Ry.

Garrett, Ind.



October, 1901 RAILWAY AND LOCOMOTIVE ENGINEERING 447

QUESTIONS AND ANSWERS
On Air Brake Subjects.

(83) T. F. II., New York City, writes

:

In answer to question No. 540 of the

Standard Examination Questions and An-

swers, is the following : "The consequent

movement 01 the diaphragm allows the

regulating valve R to be seated by its

spring." Is it not the air pressure in cham-

ber G that seats valve R, and not the

spring? A.—The answer is correct. The

spring does the work.

(84) J. W. G., Bridgeport, O., asks:

How many cubic inches of train pipe is

calculated per average car? A.—About

640 cubic inches for a freight car, and

from about 660 on a 60-foot passenger

car to about 750 on a 70-foot car. The

rule for calculating the cubic inches is

:

Multiply the diameter of tne pipe by itself

(squaring), multiply that by the decimal

.7854, and multiply again by the length of

pipe in inches under the car.

(8s) J. W. G., Bridgeport. O., asks:

Would not a Mason pump governor (if

l)roperly attached) make a good feed valve

for D-8 or New York brake valve? A.

—

It could doubtless be made to work, but

would not be nearly so sensitive nor effi-

cient. The slide valve feed valve attach-

ment of the standard Westinghouse brake

valve is very sensitive, works within very

narrow limits, and opens and closes sud-

denly with no preliminary partial port

opening as do other forms of feed

valves.

(86) J. W. G., Bridgeport, O., writes;

Why is the diflferential piston used to

operate the slide valve in the pj^-inch

pump, instead of having pistons of equal

size and having small slide-valve in center

chamber do the reversing? Would not

such an arrangement be as reliable and

easier to discover and remedy defects?

A.—Experience has proved that the dif-

ferential piston is better for a number of

mechanical reasons, both structural and

operative.

(87) J. W. G., Bridgeport. O., writes:

With three engines coupled to a train

of thirty cars, air braked, all cut in and

working, all cut-out cocks on engines

open, engineers simultaneously make an

application in service position of 10 pounds

each. Will an emergency application of

brakes be the result, if equalizing feature

in each brake valve is in good working

order? I claim not; the equalizing feat-

ure will prevent it. A.—The emergency

would probably not follow in the case

cited, but would with the three engines

on a short train.

(88) M. B. E., Ottumvva, Iowa, writes

:

There is a great deal of discussion go-

ing on here between employes as to the

distance that a passenger car train of six

or eight coaches can be stopped in. Would
you kindly furnish the desired informa-

tion, giving the distance required to stop

from speeds of 6. 20, 30 and 40 miles per

hour? A.—The distances required for

the respective stops should be about 11,

120, 270 and 475 feet. These figures are

based on stops made in tests at Nashville,

Tenn., on the Nashville, Chattanooga &
St. Louis Railway in 1895 by a committee

appointed by the Air-Brake Association.

The engine was braked on the drivers to

75 per cent., and the tender and five

coaches to 90 per cent.

(89) J. J. v., Mauch Chunk, Pa.,

writes:

We have a New York air pump which

will not pump excess pressure into the

main reservoir when brakes are set and

the handle is on lap. The pump shuts

down almost as soon as we set brakes. We
can't get excess pressure to release on even

fifteen cars. They all have to be bled off

by hand. Is the trouble in the governor or

in the pump? The brake valve and gover-

nor are also New York. A.—The trouble

lies principally in a leakage of main reser-

voir pressure past the excess pressure

valve of the brake valve into the governor

cavity. This may be assisted and aggra-

vated by the small pin hole in the gover-

nor being partially stopped up. The trouble

is not in the pump at all, and may usually

be remedied by cleaning the excess pres-

sure valve of the brake valve and boring

out the dirt in the small port in the gover-

nor.

(90) J. J. v., Mauch Chunk, Pa.,

writes

:

When we clean the excess pressure valve

in the New York brake valve, is there any

way to do it without wasting away all of

your main reservoir pressure, providing

you happen to have your main reservoir

pressure all pumped up? I know that if

you clean the excess pressure valve when

there is no pressure on the main reservoir

it will not be wasted, but what I want to

know is, whether you can clean the excess

pressure valve out on the road, when the

excess pressure valve gets gummed and

stuck up, and there is pressure on the

main reservoir. A.—If possible, you

should clean the excess pressure valve be-

fore the pump has been started up and be-

fore main reservoir pressure has been ac-

cumulated. In case, however, the excess

pressure valve "sticks" out on the road

(where this thing usually does happen),

the only thing to do is to let out your main

reservoir pressure, if you wish to clean the

excess pressure valve.

(91) A. B. C, Philadelphia. Pa.,

writes

:

On a local passenger train the air hose

parted between sixth and last car after we

were in long tunnel. Which was better

in such a case—to close train pipe at rear

of sixth car and bleed reservoir on last

car while engineer was releasmg brake

from the other six. or to wait and repair

hose before proceeding? Seems to me
the first thing to do is to get out of tun-

nel, slowly if necessary for safetj', but not

attempt repair^ there unless train cannot

be moved without. A.—As there might be

repairs to be made on broken hose, it

would seem better to get out of the tunnel

as '^oon as possible and make the repairs

on the outside at some better place. How-

ever, should the hose not be damaged, as

is usually the case, there is little choice

between the two methods, except as local

conditions may affect the case. A good

air-brake crew could get out very quickly

by closing the angle-cock on rear of the

sixth car, releasing brakes, backing up

and coupling on seventh car, and releasing

its brake.

(92) J. W. G., Bridgeport, O., writes:

If I had a set-screw in the lower dis-

charge valve cap in the gj^-inch pump,

and screwed it down so the valve could

not open, would the pump make the down

stroke O. K. ? In this example what is

pressure in cylinder when piston is within

]4 inch of bottom head, steam pressure

225 pounds? A.—This is largely depend-

ent on just how much is meant by "O. K."

The piston would descend more or less

slowly if there was any leakage past the

packing rings, and would finally reach the

lower end of the stroke and reverse. The

first part of the stroke, however, would

be made more quickly than the latter part,

because of less resistance offered. If

there were absolutely no leakage past the

packing rings, receiving valve, discharge

valve or anywhere else, the piston would

descend through the first few inches of

the stroke with about the same speed as

usual, but would gradually slow down and

finally stop about 5^ inch from the bottom

head. This is assuming there is 225

pounds steam pressure on the piston, no

loss of air pressure due to heating, no loss

due to friction, no gain from inertia of the

piston.

(93) G. C. A., Lowell, Mass., writes:

I have been firing an engine for some

time equipped with the Le Chatalier, or

water brake, but on the division of the

road that I work on we never use it. Kind-

ly tell me how and why it is that the water

that enters the cylinders through this pipe

from the boiler at a point slightly above

the crown sheet, emerges from the cylinder

cocks as steam. A.—The primary reason

is, that very hot water, if released from

under pressure, will evaporate and become

steam or vapor. An ordinary pan of water

will boil more furiously after the cover

has been removed. Hence, hot water from

the boiler, passed to the cylinders in proper

amount, will become steam or vapor. If

the cock on the boiler is opened too wide,

more water will go to the cylinders than

can evaporate, and the surplus will escape

at the cylinder cocks or be thrown out of

the stack. To use the water brake prop-

erly and advantageously, just sufficient

water should be passed to the cylinders

that it all will be evaporated. When water

escapes at the cylinder cocks or is thrown

out of the stack, the small cock in the

boiler should be regulated to reduce the

quantity of water admitted.
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Another Tandem Compound.
The tandem compound seems to be com-

ing to the front, if the Schenectady type

shown last month and the one shown here-

with are any indication. This engine was

built by the Pittsburgh Locomotive Works
before it became a part of the American

Locomotive Company. The engine is No.

1705, on the Baltimore & Ohio Railroad,

and is said to be doing good work in

everyday service.

One of the main objections to a tandem

engine of any kind as usually built, is the

difficulty in getting at the pistons for in-

spection and repair, and it is the aim of

designers to obviate this as much as pos-

sible. The design in question seems to

have several good points in this connec-

tion, as can be seen by the illustration.

The cylinders are separated somewhat

and have the sleeve between the heads.

and passes out at the ends of valve into

the steam chests, through the connecting

pipe to the low-pressure chests and cylin-

ders. In the high-pressure chest cover is

a by-pass valve that lets live steam into

the steam chest without going through

the high-pressure valve. This permits the

working the engine single expansion. Fig.

2 shows rod from cab which operates by-

pass valve and balance plate on low-pres-

sure valve. When this rod is in middle

position the by-pass valve is open and en-

gine is working with live steam in all

cj'linders. When in forward position en-

gine is working compound and back

the balance plate is lifted from the

low-pressure valve. This is done only

v.hen throttle is shut. When the engine

is drifting it prevents vacuum and

compression in cylinders without the

use of drifting valves. The whole design

steam is used. The earlier cut-off is not

a result directly of increasing the outside

lap, but it is caused by increasing the

angular advance of the eccentric in order

to have the valve have the desired lead

when the piston is at the beginning of the

stroke. In order to partly overcome the

had effect of the longer outside lap nf the

valve on the cut-off, the valve is sometimes

;et with negative lead or lap in the for-

ward motion, which keeps the angular ad-

vance of the forward motion eccentric

within reasonably desirable limits, and

preserves an efficient cut-off for this mo-
tion.

Decreasing the outside lap of a valve

necessitates moving the eccentric toward

the crank pin, and the less the outside lap

the less the angular advance of the eccen-

tric and the shorter the period between

cut-off and exhaust, but the cut-off will

CVLINDEK CONNECTIONS OF T.VNDEM COMPOUND BUILT BV riTTSBURGH LOCOMOTIVE WORKS.

which is bolted to the front head of low-

pressure cylinder. At the front it is held

by a flange which makes a joint around
it. This allows easy inspection and repair

of low-pressure piston, as the sleeve in

question slides into the high-pressure cyl-

inder and both pistons can be moved for-

ward together and out of the cylinders.

The packing in the sleeve can be of any

form desired.

The valves are connected by a rod pass-

ing through a pipe between the steam

chests of the high-pressure and low-pres-

sure cylinders. The high-pressure valves

receive steam through the balance plate,

which is fitted into the chest cover. The
steam goes through the ports in the valve

to the passages in the cylinders, which

have no exhaust passages. Steam coming
out of the high-pressore cylinders enters

the cavity of valve in the usual manner

shows evidence of having particular at-

tention given to the convenience of in-

spection and repairs, which every railroad

knows the importance of in locomotive

building and maintenance.

Locomotive Valve Motion—11.^

BY S. J. DILLON.

Increasing the outside lap of a \*lve

necessitates moving the eccentric from

the crank pin, and the greater the outside

lap of the valve, the longer the period be-

tween cut-off and exhaust ; that is, a

longer expansion of the steam is obtained,

but increasing the outside lap causes the

steam to be cut off earlier in the stroke,

and the reverse lever will have to be

dropped down a little lower to do the same

work, but this does not mean that more

and•Abstract of talk given to pnglneers

firemen of the Pennsylvania Railroad.

occur later in the stroke, and the points of

release and compression will also take

place later in the stroke.

Inside clearance or exhaust lead is the

amount the exhaust edges of the valve are

open when the valve is in the middle of

the seat : that is, steam can pass from one

end of the cylinder to the other. The
amount of inside clearance at the back

edge is determined by measurement to ob-

tain an equal beating of the exhaust, and

the clearance at the front edge can be

made any amount desired, but the amount

must be added to the already measured

amount at the back edge, in order to pre-

serve the equal beating of the exhaust.

The longer valve travel the greater the

outside lap; and the greater the positive

lead, the less is the amount of inside clear-

ance required in excess of that necessary

to have the valves sound square.
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It has been foiiiul by tin- use nf tlit indi-

cator that there is practically no difficulty

in getting steam into the cylinders of a

locomotive when hauling trains at hiRh

speeds, but the dilViculty is in getting it

out quickly enough in order to keep down
the back pressure and compression, which

are two features which have a remarkalilc

retarding eflfect on the locomotive.

On account of the angular effect of the

main rod. with a uniform rotation of the

driving wheel causes the rotation of the

crank pin from the front dead center to

the release going backward, to be less

than the rotation of the crank pin from

the back dead center to the release going

forward. That is. release takes place

the two ends of the cylinder, notwithstand-

ing that the valves sound square.

Locomotives in slow service do not need

inside clearance, and exhaust lap is made
use of on some railroads on locomotives

in this service, the eflfect of which is to

give a little longer expansion of the steam

and a later point of release and compres-

sion, and if the locomotive was run at, say,

35 or 45 miles per hour, the result would
probably be a hard fore-and-aft motion,

which might prove disastrous to the draw-

bar and other parts.

The inside clearance of compound loco-

motives, as a rule, is greater than in sim-

ple locomotives, and there are instances in

which it is % inch in the low-pressure

been demonstrated that, when intelligently

used, it has proven a decided success. We
have locomotives to-day with as much as

y'/z inches valve travel, and it has been

found that it gives a much improved steam

distribution, and aside from this the aver-

age cylinder pressure is increased without

increasing the boiler pressure. The effect

of the longer valve travel is a later exhaust

as well as a greater exhaust opening and

a later compression—all of which are ab-

solutely tiecessary for the high speeds

which the locomotives are required to

maintain in hauling first-class trains. The
longer valve travel increases the hauling

capacity of the locomotive, and w-ill show
an increase in the number of train-miles

JPltj. 3

Fig. 4
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earlier at the front end tlian at the back

end of the cylinder, and in order to have

the valves sound square, the exhaust edge

of the valve must be cut away at the back,

l)Ut the clearance can be made equal at

both edges and the eccentric rods length-

ened out to cause the release to take place

earlier at the back edge, and thus have the

valves sound square ; but it is desired to

maintain an equal lead at both the front

and back ports, and this is at once de-

stroyed by lengthening out the eccentric

rods. This manipulation of the eccentric

rods simply transfers the distortion to an-

other part of the motion where it disap-

pears, so far as we are able to see ; but the

indicator will show that we have not re-

moved the distortion in the bad steam dis-

tribution and unequal work performed in

valve and ^ inch in the high-pressure

valve (two-cylinder compound).
I took indicator cards from a Rich-

mond compound locomotive, and the in-

side clearance of the high-pressure valve

was increased from Vs to '/> inch, which

lowered the compression in that cylinder

and increased the initial pressure in the

low-pressure cylinder, and the performance

of the locomotive was very much more
satisfactory in fast service ; but while the

locomotive was in slow freight service, the

performance was very good before the

change was made. There is an argument

made by some railroad men, that inside

clearance increases the coal consumption.

Excessive inside clearance will increase

the coal consumption, but inside clearance

is no longer an experiment, and it has

per ton of coal, or rather, as it is now
done, a decrease in the coal consumption

per ton of freight hauled.

The load, or correct lead for a locomo-

tive has been thoroughly di.scussed in the

mechanical papers, so that no one need

want for information on the subject.

The general impression seems to be,

however, that the locomotive valve should

be set with some positive lead at full gear,

or at sufficient lead to cause a cushion of

steam at the end of the piston stroke : but

it has been found by actual experiments

that at high speeds compression will fur-

nish all the cushion necessary with a valve

set line and line, or with as much as 1-16

inch negative lead, or lap, and the loco-

motive will ride very much better. The
practice on the standard railroads is to set
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the valve on all high-speed locomotives

with negative lead in full backward gear,

and a small positive lead in full forward

gear. The eflrect of the negative lead in

the backward gear is to reduce the lead

near the running notch or shorter cut-off,

and it also gives a fairly constant lead for

three or four notches after the reverse

lever is hooked up pretty close.

There is an argument that giving the

backward motion negative lead, makes

the locomotive weak backing up, but the

argument loses its importance when it is

remembered that we do not do much back-

ing up in through passenger service; and

still further, the cut-off is longer in the

back gear for the same position of the re-

Terse lever, due to the negative lead in the

back gear. This adjustment of the back-

ward motion eccentric does not appreci-

ably affect the full forward gear, as the

motion is entirely controlled by the for-

ward motion eccentric.

The tendency in valve-motion designing

seems to increase valve travel, increase

outside lap and decrease the amount of

lead. The design of the valve motion for

a locomotive should be that which is best

adapted to the design of the locomotive

and which will give the best possible re-

sults in service. Of course there are con-

ditions to be considered in a locomotive

which do not relate to the steam distribu-

tion in the cylinders, such as condensation

and losses due to heat radiations, etc., but

this is entirely another question and con-

cerns only the coal consumption, and not

the valve motion.

We have locomotives with 7J^ inches

valve travel and valves set with negative

lead in the full forward gear, and line and

line in full backward gear, which are beau-

tiful examples of what a locomotive is

able to accomplish with these features.

The present perfection of the locomo-

tive valve motion has been accomplished

by experimentation and an intelligent use

of the steam engine indicator, which is

the only means we have for showing the

steam distribution in the cylinders, and it

is rather unfortunate that a more exten-

sive use of this instrument is not made by

the railroads to-day, and the locomotive

engineer made acquainted with the mean-

ing of the lines traced on the paper, which

would make him feel that he is better ac-

quainted with the machine he is handling.

When the valves of a locomotive are

badly out of square it increases the coal

consumption in having to work the re-

verse lever lower down to do the work,

and the bad exhaust produces an unequal

draft effect on the fire, thus impairing the

smokebox vacuum, which also increases

the coal consumption.

The question of coal economy has re-

ceived very careful study on this railroad,

and the road foreman of engines is always

in a position to call your attention to any

wide difference in the consumption, of

locomotives doing the same work on the

same trains under practically the samt

conditions, and the man who saves coal

and does the same work as his neighbor,

is the fellow who is looking after his own
welfare as well as the interest of the com-

pany.

Coal is the most expensive supply of

the locomotive, and it is sometimes very

carelessly used. Oils and other supplies

receive considerable attention, but the cost

of coal on many roads has been found to

be from 25 to 30 times the cost of these

supplies, and with a careful and intelligent

consideration on the part of the engineer,

tive so as to minimize the demands upon

the firebo.x.

There is one feature on the locomotive

to-day which has played an important part

in saving coal, and that is, the close-

notched quadrant, as it permits a much
finer graduation of the cut-off, and many
engineers have thrown away their "bonus

block," as they called it.

The Northern Pacific Railroad Company
have a greater proportion of compound
locomotives than any other railroad com-
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there are great possibilities tor a saving

in the coal consumption of a locomotive.

With the very much higher order of in-

telligence among the firemen a great deal

depends upon his knowledge of the laws

of combustion and the use of his intelli-

gence ; but much more depends upon the

engineer, who has full control of the

operation of the machine, and while the

fireman can save coal by carefully watch-

ing his fire, yet the engineer can increase

this saving by manipulating the loconio-

pany in this country, and they have de-

cided to order nothing else in future for

freight service. By scientifically conduct-

ed tests and from the ordinary perform-

ance sheets it is proved that a compound

locomotive does work with from 15 to 20

per cent, less fuel than a simple engine

of the same capacity. This may be ac-

cepted as an established fact and it appears

strange that the compound locomotive ad-

vances so slowly into public favor con-

sidering its fuel-saving capabilities.
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Personal Department.
Mr. E. E. Stoup has been appointed

trainmaster of the Southern at Selma, Ala.

Mr. F. E. Allen has been appointed train-

master of the Chicago & North Western

at Council Bluffs, la.

Mr. T. N. Wood has been appointed

trainmaster of the Gulf, Colorado & Santa

Fe at Beaumont, Texas.

Mr. W. R. Howdon has been appointed

division master mechanic of the Louis-

ville & Nashville at Anniston, Ala.

Mr. O. G. Ferguson has been appointed

trainmaster of the Monongahela Connect-

ing, with headquarters at Pittsburgh, Pa.

Mr. Thomas Fielden, assistant master

mechanic of the Missouri Pacific Cypress

shops, Kansas City, Kan., has resigned.

Mr. F. M. McNulty has been appointed

master mechanic of the Monongahela Con-

necting, with headquarters at Pittsburgh,

Pa.

Mr. T. B. Coppage has been appointed

superintendent of the Arkansas Southern

at Ruston, La., vice Mr. J. M. Walsh, re-

signed.

Mr. C. T. Bayless, chief draftsman of

the Mexican Central, has been appointed

mechanical engineer, with office at the

city of Mexico.

Mr. P. J. Nichols has been appointed

superintendent of the LTnion Depot &
Railway Company, of Denver, Colo., vice

P. Touhy, deceased.

Mr. A. B. Minton, master mechanic of

the Mobile & Ohio at Murphysboro, 111.,

has had his jurisdiction extended over the

Jackson, Tenn., shops.

Mr. F. E. Blaser, superintendent of the

Ohio River, has been appointed general

superintendent of the Ohio River division

of the Baltimore & Ohio.

Mr. W. T. Caldwell has been appointed

trainmaster of the Freeport division of

the Illinois Central at Freeport, 111., suc-

ceeding Mr. H. J. Scheuing.

Mr. T. W. Carpenter, has been appoint-

ed general superintendent of the Marshall-

tnwn & Dakota at Eraser, la., succeeding

Mr. M. F. Collins, resigned.

Mr. J. B. Stewart, superintendent of the

Pennsylvania division of the New York

Central, has accepted an important posi-

tion on the Boston & Albany.

Mr. M. J. Collins has been appointed as-

sistant general purchasing agent of the

Atchison. Topeka & Santa Fe Railway

system, with office at Chicago, 111.

Mr. C. A. De Haven has been appointed

superintendent of motive power of the

Shreveport & Red River Valley at Shreve-

port, La., vice Mr. W. R. Howdon.

Mr. J. A. Baker, traveling engineer of

the Ohio Central lines at Columbus, O.,

has resigned, the position having been

abolished owing to a consolidation.

Mr. Peter Boyd, superintendent of the

Benwood & Wheeling Connecting, has

been appointed general superintendent,

with headquarters at Pittsburgh, Pa.

Mr. J. H. Walters, master mechanic of

the Louisville & Nashville at Anniston,

Ala., has accepted a similar position on

the Georgia Railroad at Augusta, Ga.

Mr. D. F. Busher has been appointed

superintendent of the Chihuahua division

of the Mexican Central at Chihuahua,

Mex., vice Mr. G. J. Hartman, resigned.

Mr. J. C. Eggleston has been appointed

trainmaster of the Choctaw division of the

Missouri, Kansas & Texas at Denison,

Texas, vice Mr. C. F. Schraag, resigned.

Mr. W. C. Dallas has been appointed

assistant superintendent of the locomo-

tive and car department of the Missouri

Pacific, with headquarters at St. Louis,

Mo.

Mr. J. J. Mahoney has resigned as super-

intendent of the Winona & Western, to ac-

cept the position of general manager of

the Fort Smith & Western at Fort Smith,

Ark.

Mr. S. W. Derrick has been appointed

superintendent of the Fifth district, Minne-

sota division, of the Minneapolis, St. Paul

& Sault Ste. Marie, with office at Oakes,

N. D.

Mr. Horace Mann has been transferred

fiom Port Huron to Muskegon shop as

general foreman on the Pere Marquette

Railroad, vice S. A. Chamberlin, pro-

moted.

Mr. D. Witherspoon, master mechanic

of the Washburn, Bayfield & Iron River,

has accepted a position with the Elgin,

Joliet & Eastern, with headquarters at

Coal City, 111.

Mr. T. A. Summerskill has been ap-

pointed master mechanic of the Northern

division of the Grand Trunk, with head-

quarters at Allandale, Ont., vice Mr. W.
Ball, resigned.

Mr. J. E. Muhlfeld has been appointed

superintendent of machinery and rolling

stock on the Intercolonial, succeeding Mr.

G. R. Jouglins, resigned ; headquarters at

Moncton. N. B.

Mr. Geo. H. Gray, an engineer on the

Colorado & Southern, has been appointed

assistant to F. P. Roesch as traveling en-

gineer. He looks after the Trinidad and

New Mexico districts.

Mr. P. E. Crowley has been appointed

superintendent of the Pennsylvania divi-

sion of the New York Central & Hudson

River, with headquarters at Corning, N.

Y., vice Mr. J. B. Stewart.

Mr. L. W. Bowen has been appointed

acting superintendent of the Kalispell

division of the Great Northern, with head-

quarters at Kalispell, Montana, vice Mr.

H. A. Kennedy, promoted.

Mr. H. A. Kennedy has been appointed

assistant general superintendent of the

Western district of the Great Northern,

with headquarters at Spokane, Wash., vice

Mr. P. T. Downs, deceased.

Mr. A. McCormick has been appointed

master mechanic of the Southwestern

division of the Chicago, Rock Island &
Pacific, vice Mr. John Gill, resigned

;

headquarters at Trenton, Mo.

Mr. Geo. M. Lyon has resigned as car

foreman of the Pere Marquette at Grand

Rapids, Mich., and accepted a position

with the Hathaway Graphite Manufactur-

mg Company, L'Anse, Mich.

Mr. J. R. Wheeler has been appointed

superintendent of the Owensboro & Nash-

ville division of the Louisville & Nashville

Railroad, vice Mr. E. E. Snyder, trans-

ferred ; office at Russellville, Ky.

Mr. T. E. Brooks has been appointed

superintendent of the Nashville division

of the Louisville & Nashville, vice Mr.

Jas. Geddes, promoted. The office of as-

sistant superintendent is abolished.

Mr. A. A. Maver has been appointed

master mechanic in charge of Montreal

Works of the Grand Trunk, to succeed

Mr. J. E. Muhlfeld, who has resigned to

accept service with another company.

Mr. M. L Griffin has been appointed

trainmaster of the Southern Pacific be-

tween Ogden, Utah, and Carlin, and Mr.

W. A. McGovem has been appointed

trainmaster from Carlin to Wadsworth,

Nev.

Mr. X. C. Chapman has been appointed

•assistant superintendent of the St. Cloud

& Fergus Falls division of the Great Nor-

thern, succeeding Mr. L. W. Bowen.

promoted; headquarters at Melrose.

Minn.

Mr. Lester S. Carroll has been appoint-

ed purchasing agent of the Chicago &
North Western and the Fremont, Elkhorn

& Missouri Valley, with office at Chicago,

in place of Mr. Charles Hayward, re-

signed.

Mr. E. J. Hayboro has been appointed

trainmaster of the Birmingham mineral

branch of the Louisville & Nashville, with

headquarters at Birmingham, Ala., suc-

ceeding Mr. E. F. StoUenwerck, trans-

ferred.

Mr. Jas. Geddes has been appointed as-

sistant to the general manager of the

Louisville & Nashville, with office at Nash-

ville, Tenn. He will perform such duties
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as may be assigned to him by the general

manager.

Mr. J. O. Reed, division superintendent

:if the Pittsburgh. Johnstown, Ebensburg

& Eastern, has been appointed general

superintendent of the entire system, and

the office of general manager has been

abolished.

Mr. \\'. Hale has been appointed super-

intendent of the Fourth division of the

Seaboard Air Line at Savannah. Ga.. suc-

ceeding Mr. Cecil Gabbet, resigned. He
was formerly trainmaster on the Norfolk

& Western at Crewe, Va.

Mr. E. F. Stollenwerck, trainmaster of

the Birmingham mineral branch of the

Louisville & Nashville, has been tran^-

Mr. S. A. Chamberlin has been pro-

moted from the position of general fore-

man at Muskegon to acting master me-
chanic of the Grand Rapids district of the

Pere Marquette Railroad, with headquar-

ters at Ionia, Mich., vice Walter T. Ru-
pert, resigned.

The jurisdiction of Mr. Geo. A. Han-
cock, superintendent of motive power and
machinery of the St. Louis & San Fran-

cisco, has been extended over the Kansas
City, Ft. Scott & Memphis lines, recently

acquired by the "Frisco" and now a part

of that system.

Mr. J. I. LyIe, who for the past five

years has been connected with the home
office of the Buffalo Forge Company, and

of the Southwest system of the Pennsyl-

vania lines. We have followed the career

of Mr. Durrell for several years, and al-

ways found him advancing up the ladder

by merit.

Prof. Edwin Haviland, Jr., B. S.

( Swarthmore ). M. A. (Cornell), has been

appointed to the Chair of Civil Engineer-

ing in the Thomas S. Clarkson Memorial

School of Technology, at Potsdam, N. Y.

Mr. W. S. (iraffam, B. S. (Worcester

Polytechnic Institute) has been appointed

superintendent of shops in the Clarkson

School of Technology.

Mr. T. L. Stevens, who has been gen-

eral foreman on the Santa Fe at Temple,

Tex.. fi>r a number of years, has accepted
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ferred to the Birmingham & Montgomery
division, with office at Birmingham, Ala.,

vice Mr. J. R. Wheeler, promoted.

Mr. E. E. Snyder has been appointed

superintendent of the Memphis line,

Clarksville & Princeton and Clarksville

mineral branches of the Louisville & Nash-
ville Railroad, vice Mr. L. S. Robertson,

resigned ; headquarters at Memphis, Tenn.

Mr. F. P. Roesch. traveling engineer of

the Colorado & Southern, has been pro-

moted to be general traveling engineer,

with headquarters at Denver, Colo. Mr.
Roesch is well known to our readers,

having contributed several interesting ar-

ticles.

later as New York State lepresentative.

with headquarters at Syracuse, has been

appointed manager of their New York

office, at 39-41 Cortlandt street.

Mr. T. J. ^lendenhall, who for the past

year has been foreman of engineers on the

Kansas City Southern, has accepted a po-

sition as traveling engineer on the Mis-

souri Pacific, having the Colorado and

Kansas City and Southern Kansas divi-

sions and branches as his territory, with

headquarters at Wichita, Kan.

Mr. D. J. Durrell, mechanical engineer

of the Pittsburgh, Cincinnati, Chicago &
St. Louis at Columbus, O., has been ap-

pointed assistant engineer of motive power

service with the Chicago, Rock Island &
Pacific as erecting foreman at Horton,

Kan. Mr. Stevens is a highly energetic

man and has an excellent record as a

shop foreman. We feel confident that he

will soon rise to a higher position.

Mr. W. H. Hayes, who has been for the

past year or two locomotive superinten-

dent of the Baltimore & Ohio, has been

appointed to a similar position on the

Erie. Mr. Hayes performed such valu-

able work for the Baltimore & Ohio that

President Underwood, of the Erie, thinks

he can help very materially to straighten

out difficulties that the line has suffered

from in its locomotive department.
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Mr. W. T. Riipt-rt. masli-r incclianic of

the Grand Rapids district nf tlie Pcrc

Marguette Railroad, with headquarters at

Ionia, Mich., has resigned. Mr. Rupert

saw consideraljle service on tlie Northern

Pacific, came on the Detroit, (jrand Rapids

& Western Railroad in 1893 as foreman,

and was later promoted to master me-
chanic, being given charge of the Grand

Rapids district at the consolidation with

the Fere Mar(|uettc Railroad We under-

stand that he will first lake a rest ; hut he

sive steps to be superintendent of motive

power of the Chicago, Milwaukee & St.

Paul, which he left to go to the Baltimore

& Ohio. Mr. Barr is a very popular man
in railroad social circles and has been

noted for the valuable contributions on

railroad matters which he has given to

railroad clubs. He is third vice-president

of the AiTierican Railway Master Me-
chanics' As.sociation.

Under the consolidation of the operating

(Uparlments of the Hocking Valley, Tole-

Imes ; Mr. J. B. Morgan, general master

mechanic Toledo & Ohio Central, to mas-
ter mechanic Eastern Division Toledo &
Ohio Central ; Mr. R. S. Quigley from

tiainmaster Hocking Valley to superin-

tendent Hocking Valley ; Mr. W. C. Franz,

trainmaster Bucyrus Division Ohio Cen-

tial, to trainmaster Hocking Valley; Mr.

H, E. Speaks, assistant trainmaster Hock-

ing Valley, to trainmaster Toledo & Obi<j

Central. Office of general master mechan-

ic Toledo tk Ohio Central is abolishe<l.

^M
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Oil Burning Locomotives.

EQUIPMENT.

To convert coal-burning engine into

oil burner it is necessary first to remove

grates and grate frame and remodel the

ashpan by applying suitable casting that

will fit the 'inside of pan, to be riveted on

sides and near the top of pan, this casting

to act as support for the brick work on

sides of firebox, and is cored out to admit

proper amount of air into firebox for com-

bustion.

The brick arch should be built as low as

possible, the main object in doing so to

protect crown sheet, crown bolts and

seams from overheating. The oil burner

should be secured to bottom of mud ring

and exactly central, and placed at an angle

so that the jet or spray will strike just

below or under the arch.

tion to the back of engine cab, with spring

key which passes through upright rod of

safety valve ; in case of break-in-two be-

tween engine and tender this rope or chain

pulls spring key out of rod, when safety

valve will close automatically and stop

feed or flow of oil from tank. An addi-

tional automatic or safety valve, also con-

nected to engine by chain, is located in

outlet oil pipe between tank and burner

which in case of break-in-two is auto-

matically closed.

Heater pipes are placed in oil tank to

reduce oil to proper consistency in cold

weather.

There is a great variety of oil burners

;

with some it is necessary to have a separate

heater box, others are made with heater

box and burner combined.

In localities where heavy oil is used it is

to atomize what oil is passing from burner

and oil will instantly ignite. Care should

be taken not to turn on too much oil, for

the explosion would drive the flame out

of the firebox and might be the cause

of injury to the operator.

After the fire has gotten nicely to burn-

ing, close the door tight and occasionally

examine the engine to know that the fire

is burning. Often, on account of water

in the oil, the fire will be put out and oil

will continue to run into the pan and from

the pan into the pit ; and then, if the fire

should be rekindled, the lighted oil might

start the oil to burning in the pan,

also in the pit, and set fire to the en-

gine. Roundhouse men should be par-

ticular to watch until after engine has

commenced making steam and then there

is little or no danger of any bad results.

--^p-2-6S--^ *

Engine No. 16 Engine No. 90

FIREBOX ARRANGEMENT FOR OIL BURNING ON THE SANTA FE.

Engine \o. .iO

The oil reservoirs or tanks are made to

apply to coal burner tank, one of which

is made V-shaped to fit in coal space, in

height to be made flush with top of tank.

The other or large tank, rectangular in

shape, is made to fit on top of water tank,

making perfect joint by connecting with

small or V-shaped tank above mentioned.

These two, or pair of tanks, have a capa-

city of eight tons fuel oil. They are firm-

Ij anchored to water tank and tank frame.

There is but one manhole for oil, and that

is located on top of rectangular shaped

tank immediately over the joint or open-

ing in small tank in coal space.

Each tank is fitted with automatic safe-

ly valve, with small chain or rope connec-

necessary to carry about five pounds pres-

sure in oil tanks to facilitate proper feed

of oil. With light gravity and in warm

weather pressure in tank is not necessary.

When new engines are furnished and

built as oil burners would recommend

equipping with what is known on Southern

California Division as Standard Combina-

tion Oil and Water Tank. These are con-

structed with oil tank submerged inside

v^ater tank.

HANDLING AND OPERATING.

In firing up an oil burner, provided it is

where steam pressure can be obtained for

use as a blower, throw in firebox a piece

of greasy lighted waste, then start oil

lightly, then open atomizer valve enough

Fire going out on an oil-burning engine

can be detected readily by smoke coming

out of the stack. It is of a white, milk>-

color, and indicates that the fire has gone

out and that the oil is still running out

into the pan. Smoke is caused by the heat

of the brick in the bottom of the pan.

Can also be detected by the odor.

Firing up oil-burning engines at places

where there is no steam available it is

necessary to fire up with enough wood to

get steam pressure enough on the boiler

to work the atomizer. Care should be ex-

ercised by the operative in throwing wood

into the box not to injure the brick wall,

or arch, and care should be exercised by

engineer in starting out of terminal with

an oil-burning engine which has been fired

up with wood to see that there are no

sparks to endanger equipment and sur-

rounding country.

It is very important that proper amount

of steam be admitted to burner as an

atomizer. It is also very important that

brick walls and arch be kept in perfect

condition. Occasionally small pieces of

brick will fall down and lodge in front

of burner, which will interfere with en-

gine steaming. All engines should be

equipped with pair of light tongs or hook

so the foreman can remove these pieces

of brick when necessary.

In oil-burning engines it is necessary
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to occasionally use sand for cleaning the

gum off the end of flues in the firebox.

This sand is applied through an elbow-

shaped funnel made for the purpose ; the

nozzle of the funnel is inserted through

an aperture in the fire door, and when
sand is being applied by the fireman the

engineer drops the lever in the corner

notch and has his throttle wide open. This

is very effective, and is only used three

or four times going over a long, hard

division.

In handling oil burner on the road the

engineers and firemen must work in har-

mony

—

i. e., when an engineer wishes to

shut off the throttle he should notify the

In a coal burner, if an engine drops back

5 or 10 pounds pressure it takes some little

time to regain it; in an oil burner the fire

can be crowded so as to bring it up al-

most instantly and thereby overheat the

plates and cause damage to the firebox.

The right way is to consume about as

much time in bringing up steam on an oil

burner as you would consume in doing so

with a coal burner ; too much care cannot

be exercised in this particular. It is pos-

sible to melt the rivets off the inside of an

oil-burner firebox by over-firing.

While there are a few things to say

against an oil-burning device on a locomo-

tive, there are a great many things to say

„r -^'*"-i.n1 Section illrough A-B

or'/tf
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Mineral Locomotive for the Caledonian

Railway.

The first thing that will impress the

average railroad man is the peculiar dis-

tribution of driving wheels, but when it

is noticed that the firebox is between the

back pairs of wheels and the second pair

are the main wheels the reason is obvious

to get a longer main rod. They were de-

signed by the locomotive superintendent,

Mr. J. F. Mcintosh, for heavy work on the

steep grades of the Caledonian system, and

the cylinders are 21 x 26 inches, wheels 54

inches, giving a drawbar pull of nearly

29,000 pounds. These engines have a

large heating surface and also a compen-

sating lever between the leading and main

pair of wheels, so arranged as to throw

-more weight on the main wheels. This is

the first time' we recall where this weight-

shifting arrangement has been used to

transfer load from one pair of drivers to

another.

The second pair are the main wheels,

and have no flanges. The last or trailing

your wanderings interested me. Reading

it as I did, clothed in furs and in a snow
Igloo, your story seemed like a fairy tale,

or a narrative of another world than this.

It must have been extremely pleasant to

you all and doubly valuable to Arthur

with his temperament and his age. He
will have a splendid time this summer. It

is a magnificent training you are giving

him—Egypt and Europe, then Hudson's

Bay. He is worth it. I have thought of

him often in my hunting e.xperiences. On
my long sledge trip of a year ago I ex-

pended thirteen carbine cartridges with a

result of eleven musk oxen and one polar

bear, and in the fall hunting at Conger I

bagged twenty-two musk o.xen one day

with twenty-six cartridges.

"I have heard of your triumphal trip

West with Mrs. Moore and the president.

I am still hammering away at my object,

getting some hard knocks, doing some

work that will endure longer than I, yet

still short of my goal. But my grip is still

good, I have a year before me. and I have

46,030 cars which it has built. If these

cars were placed end to end, allowing 35

feet as the average length of the car and 2

feet for the couplings, they would form a

continuous train 1,703,110 feet in length,

or over 322 miles. These cars would
carry about 4,603,000,000 pounds of freight

and the weight of the freight and the cars

combined would be about 6,260,080,000

pounds, or 3.130,040 tons.

The shipments made by the Pressed

Steel Car Company still keep up above the

100 mark. During the week ending Sep-

tember 13th, the company shipped 628

cars, an average of 105 cars per day. The
company is also making large shipments

of truck frames, bolsters, brake beams and

other pressed steel specialties.

The Bavarian State Railroad is estab-

lishing a preparatory school for employes

at Munich. Attendance at this school for

at least one term will be obligatory upon

all who wish to obtain employment. Can-

didates who have passed the one-year

MINER.\L LOCOMOTIVE FOR CALEDONIAN R.\LWAV.

axle has a sliding arrangement top of its

box, which permits a side play of 1J-4

inches in rounding curves.

The side rod between the two central

wheels is so short that a knuckle joint be-

hind the main driving wheels and the third

pair was considered necessary. These ena-

ble curving without difficulty, and the en-

gines are giving good satisfaction.

Peary Writes to Mr. C. A. Moore.

Mr. C. A. Moore, the well-known rail-

way supply man of the firm Manning,

Maxwell & Moore, New York, is a per-

sonal friend of Mr. R. E. Peary, the

famous North Pole explorer, and he has

recently received a letter from the latter

gentleman. The letter says

:

"My Dear Mr. Moore—Both your let-

ters (1901) are in my possession. The
former, carried on an Eskimo sledge,

drawn by twelve dogs, met me April 20th

of this year as I was tramping along the

ice foot near Hayes Point, about 80 de-

grees north latitude. The latter was
handed me by Mr. Bridgman at Etah,

August 4th. You can imagine how much,

with my surroundings, the account of

yet to experience the first feeling of dis-

couragement.

"My best regards to Mrs. Moore, to

Jessie, to Elsie and Eugene. To Arthur I

shall send a few lines direct. Remember
me kindly also to Mr. and Mrs. Baldwin

and all enquiring friends."

Work Done by the Pressed Steel Car
Company.

Some interesting statistics in regard to

the work done by the Pressed Steel Car

Company, of Pittsburgh, have recently

been compiled. The enormous quantity of

the work done can best be realized when it

is known that the company is the largest

single user of steel in the world.

The kind of steel used is what is known

as the medium-soft Carnegie, and the com-

pany use on an average over 1,600 tons of

steel a day, or over 500,000 tons of steel

per year. Another interesting calculation

in regard to this company is that in the

four years during which the manufacture

of pressed steel cars has been carried on,

up to September i, 1901, the company

have used about 1,657,080,000 pounds of

iron and steel in the construction of the

army volunteer examination and who are

desirous of competing for the higher

executive positions in mechanical branches

in the railroad service are allowed to have

two months' practical experience in rail-

roading before taking a course in the

school, in order that they may be better

able to understand the theoretical teach-

ing which they will receive. Candidates

are to be allowed partial pay while attend-

ing the school.

LTpon application at any post office in

the LTnited States, a beautiful steel en-

graving, in miniature, of the New York

Central's "Empire State Express," the

most famous train in the world, will be

furnished for two cents. This engraving

affixed to a letter will insure its transpor-

tation to any point in the United States.

Canada, Porto Rico. Alaska, the Hawaiian

Islands, Guam or the Philippine Archi-

pelago.

Dixon's silica graphite paint is selected

for neutralizing the corrosive action of

sulphur fumes, heat and moisture on steel

and iron structures.
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90 Miles
an Hour.
When the highest speeds

come they will come because of

better lubrication.

Better lubrication will come

when Dixon's pure flake graph-

ite is better understood and

more largely used.

All railroad men are well

aware how slowly even the best

things are appreciated.

The introduction of Dixon's

pure flake graphite has been

very, very slow, but very, very

satisfactory to us and to all who

have tested it.

We have testimonials that

Traveling Engineers' Convention.

(Coiiti)tt(cd from j<age 442.)

tion of the brake at the brake valve by the

engineer was a matter of very small im-

portance and rarely met with at the pres-

ent day. It was conceded that so far in

the education of men in the operation of

the brake, the engineer had received the

best show, and it was claimed that if more

attention was paid to the education of the

men who have the maintenance and ad-

justment of the brake equipment on freight

cars, and that money properly spent in

testing plants and men educated to get

the best service from these plants would

be more wisely spent than in the purchase

of new equipment, which, when once put

on the cars, receives little or no attention

except at rare intervals.

President Hogan was obliged to leave

en Thursday, and at the close of the ses-

sion, Mr. Currie, in behalf of the mem-
bers, presented him with a handsome sil-

ver water service as a token of apprecia-

tion.

EXHIBITS.

The Crosby Steam Gage Company, Bos-

ton, represented by W. T. Johnson, ex-

hibited one of their "vertical" gages,

which is a novelty that seems to be liked

by enginemen generally. An opening at

the top of the dial shows the boiler pres-

sure to be carried, in large figures. When
this is reached, the large hand is vertical

and points to the large figure. A smaller

hand, moving with the large one, shows

the exact pressure at all times. This gage

can be set so any desired pressure will

show at top, and the large hand adjusted

accordingly. The movement in this gage

has been improved recently, and seems to

present several points well worth consider-

ing. Their spring seat valve also attracted

attention.

composite and simple; a Metropolitan in-

jector, Ashton gages, Consolidated safety

valves and Tabor indicators, 'all had a

place.

A sectional model of the new Lunken-

heimer injector was exhibited—and in

fact injectors seemed to be in the ma-

jority, for there were five makes shown,

and the Ohio was represented by their

genial manager, Mr. Furry; but no in-

strument shown. The Lunkenheimer

Company, Cincinnati, also distributed

their very neat catalogues and valve

charts, both of which were in demand.

are very pleasant reading, and jhe Sellers injector, with all its im-

_i i-i .
• provements, was exhibited, together with

samples that are very con\anc- t' ^

their combined stop and check valve.

ing.

Both are free to any one in-

terested.

Joseph Dixon Crucible Co.,

Jersey City, N. J.

The Detroit Lubricator Company showed

one of their well-known instruments,

which is now complete with a hand oiling

device for use when a glass breaks, as all

glasses sometimes do. They have just

been granted patents on this as well as

their "chest plug," and are naturally

elated over the victory which has been

long in coming, but is none the less wel-

come and effective.

Mr. F. F. Coggins. of the Maine Cen-

tral, explained his system of car heating

from the air-pump exhaust to those who

were interested, among them the J. P.

This is certainly a unique plan, and the

fact that it works on a road which some-

times runs up against 40 below zero weath-

er proves conclusively that there is some-

thing in it. At first glance it doesn't seem

possible but the facts are there.

The Nathan Company exhibited their

Reflex water glass, which is being used

quite largely on modern locomotives. It

does away with the old round form of

glass and makes the water level visible

without a chance of error. This was in

charge of Messrs. Miner and Currie.

Messrs. Randall and Smith looked after

the varied exhibits of Manning. Maxwell

& Moore. The Hancock inspirator, both

The Michigan Lubricator Company ex-

hibited a large lubricator and also called

attention to their Automatic Driver Brake

Retainer.

Webb C. Ball was represented by his

Eastern agent, Mr. Herligh, who displayed

a fine line of watches for both ladies and

gentlemen. He also distributed a very

neat souvenir in the shape of a trick

pocketbook, which ought to make money

last longer than is usually the case—if

you succeed in getting it into the pocket-

book.

The Railway Department of the Inter-

national Correspondence Schools had a

good display of lesson papers and were

well represented by W. N. Mitchell, Ed.

M. Sawyer, C. B. Conger. J. F. Cos-

grove. H. Flynn, John Bodman and others.

The International Correspondence

Schools, Webb C. Ball and Railway and

Locomotive Engineering shared one of

the large parlors on the same floor as the

meeting hall and entertained their many

friends during the convention. The badges

—one of which is here reproduced—were

novel and striking and were furnished by

W. N. Mitchell. As will be seen, the

lower part is a badge of the association,

having President Hogan in the crank-pin

eye and Secretary Thompson in the hub.

On the spokes are the different meeting

places with the dates, and the ribbons

showed the different presidents since the

formation of the association in 1893. Al-

together it is a brief history of the or-

ganization and made a strikingly original

badge, which every member will want to

keep.

In this connection it may be said that

any member who was not able to attend

can obtain a badge by addressing W. N.
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Mitchell, manager Railway Department,

International Correspondence Schools,

tenth floor, Manhattan Building, Chicago,

111. They are well worth sending for, too.

Mr. Frank W. Furry, of the Ohio In-

jector Company, gave members a gold

button badge of the association. These

were nicely gotten up and highly appre-

ciated.

FOURTH DAY.

The report on "Locomotive Lights and

Their Operation" was read by Mr.

Meadows, in the absence of the chairman

of the committee. In the discussion Mr.

Wallace said that he had heard complaints

in regard to the headlight placed on the

top of a switching engine tender being

affected by the shock of the water surg-

ing backward and forward in the tank,

and he believes that they should be solidly

fastened. Mr. Wildin stated, in reply to

a question asked, that electric headlights

should be properly focused in order to get

a good light. On one occasion he was in-

structed to experiment with some i6

candle-power incandescent lights, five be-

ing used—one in center and four arranged

around the center one. At the same time

he also fixed up a reflector with one 32

candle-power light in the center, and

when both of them had the current turned

on, the one with the four small lights

looked red and dim in comparison with

the light of the 32 candle-power. This

proved that four 16 candle-power lamps

would not give as good a light as one of

32 candle-power which was properly

focused, and the same rule would apply to

the arc light. After the lights were prop-

erly focused they must be maintained in

that condition, and the carbons properly

adjusted for their height in the reflector.

He expects some day to see some other

powerful light take the place of the arc

light in a headlight.

A long letter from the Acetylene Gas

Company, of Chicago, in regard to the

arrangement, operation, also manage-

ment, etc., of this type of headlight, giv-

ing all the facts, was read. It is too long

for our columns, but will appear in the

regular report.

Mr. Meadows asked if the arc light

would in a measure hide or dim the

switch lights, so they could not be readily

distinguished. Mr. Thompson said his

experience had been that he could see the

switch lights better where electric lights

were used, whether he was riding on the

engine using the light or on some other

engine looking toward the switch lights

in the vicinity of an arc light. Mr. Bel-

ton said that the arc light threw a single

steady beam of light down the middle of

the track, while the switch lights are at

one side. Mr. Miller, Cincinnati, Hamil-

ton & Dayton Railway, says they have

fifteen arc light headlights, and the aver-

age cost of maintaining them is 15 cents

per day. They used incandescent lights

in the cab, coupled to the same circuit.

The use of arc light headlights makes a

daylight run out of a night run, as far as

seeing things along the track is concerned.

It is one man's duty to take care of these

headlights; and in case there is difficulty

with one at an outside point, he goes to

where the engine is, puts it in order and

usually is not required to go there a sec-

ond time. They also have an acetylene

gas headlight, which gives a very soft,

mellow light, and is very much in favor

with the men who are obliged to work

near the electric headlights. It is their

custom, at meeting points, to turn out the

electric headlight, so that approaching en-

gineers can see where they are going, as

otherwise the brilliant light showing in

front of them dazzles the engineer, so

that he cannot clearly distinguish the posi-

tion of switches. Mr. Conger stated that

a better headlight is needed for safety as

well as comfort; that the old headlight

has outlived its usefulness and will likely

be discarded. Mr. Thompson said that,

in his opinion, the association should

recommend to the managing officers of

railroads that proper headlights should

be used to show the position of switches

and obstructions on the track in time, so

that a stop can be made before a disaster

occuis. Mr. F. P. Smith, Hancock In-

spirator Company, stated that his observa-

tion when in the South, where the elec-

tric headlight is so generally used, is that

it reduces the number of highway cross-

ing accidents. In that country the stock

nuisance is a very serious question. It is

nothing unusual to find a drove of stock

upon a railroad embankment, all lying

down. With the electric headlight, the

minute the bright light strikes them they

at once get up and flee in terror out of its

range. The electric headlight has re-

duced the danger and expense incident to

killing stock to a minimum. It was the

opinion of all that the electric headlight

or any powerful headlight would largely

do away with head-end collisions, as the

beam of light swinging across the coun-

try on a curving track will warn ap-

proaching trains much farther off than

they can see a train in the daytime.

Chicago was selected for the next place

of meeting. The election of officers re-

sulted as follows: President, W. G. Wal-

lace, Clinton, Iowa, of the Chicago &

North Western Railway; First Vice-

President, David Meadows, of the Michi-

gan Central Railway, St. Thomas, On-

tario ;, Second Vice-President, R. D.

Davis, Illinois Central Railroad, Chicago,

111; Third Vice-President, G. W. Wildin,

Central Railroad of New Jersey. Jersey

City; Treasurer, James McDonough.

Santa Fe Route, Galveston, Texas; Sec-

retary, W. O. Thomspon. of Elkhart, Ind.,

was unanimously re-elected; Member

of the Executive Committee, J. R. Belton,

Chesapeake & Ohio Railroad, Covington,

Ky.

The subjects for discussion at the next

GOOD BOOKS
TO HAVE.

Combustion of Coa!
And the Prevention of Smoke.

A Catechism for all interested in FueV

Economy and the Suppression ot Smoke. By
WILLIA5I M. BAKB. M. E. Nearly 350 pages ;

85 engravings. Price, $1.50.
^, ^ 1

Every Railroad man suould have this book.

It contains over 800 questions with their an-

swers.

Air=Brake Catechism.
Twelfth edition. Greatly Enlarged by Kive

New Chapters. A complete study o£ the Air-

Brake equipment. Up to date. By Robekt
H. BLACKALL. Price, $1.50.

.

Contains over 1,000 Questions with their

Answers. Completely Illustrated with Enr

graviugs.
This Book has been endorsed and used by

Air-Brake Instructors and Examiners on near-

ly every Railroad in the United States.

Locomotive Catechism.
By ROBBET Gkimshaw. Nineteenth edition.

Now containing over 200 Illustrations and

Twelve Large Folaing Plates. There are

1 600 Questions with Complete Answers.

Written in plain language and free from
mathematics. The Standard Book on the

Locomotive. Nearly 450 pages. Bound in

Extra Maroon Cloth, Gilt. Price, $2.00.

Hechanical flovements
Powers, Devices and Appliances.

A Dictionary of Mechanical Movements,
Powers, Devices and Appliances, embracing:

an illustrated description of the greatest

variety of mechanical movements and devices

in any language. By Gaudneu D. Hiscox,

M E. Third edition. Large Svo., 402 pages,

1 649 Illustrations, with descriptive text.

Price, $3.00.

The riodern Hachinist.
By John T. Usher. Third edition ; 257

illustrations. 322 pages. Price $2.50. Spe-

cially adapted to the use of Machinists, Ap-
prentices, Designers, Engineers, Constructors.

Shop Kinl<s.
This book is entirely different from any

other on machine-shop practice. It is not de-

scriptive of universal or common shop usage,

but shows special ways of doing work better,,

more cheaply and more rapidly than usual.

By RoRT. Geim.shaw. 400 pages, 200 illus-

trations. Second edition. Cloth, $2.50.

Compressed Air
And Its Applications.

A complete treatise on the subject of Com-
pressed Air, comprising its physical and oper-

ative properties from a vacuum to its liquid

form. Its thermodynamics, compression,

transmission, expansion, and Its uses for

power purposes in mining and engineeringr

work • pneumatic motors, shop tools, air

blasts for cleaning and painting. The sand'

blast, air lifts, pumping of water, acids andi

oils • aeration and purification of water sup-

ply, are all treated, as well as railway pro-

pulsion, pneumatic tube transmission, re-

frigeration. The air brake, and numerous ap-

pliances in which compressed air is a most
convenient and economical vehicle tor work

—

with air tables of compression, expansion and
physical properties. This is a most compre-

hensive work on the subject of Compressed
Air giving both the theory and application.

By G D. Hiscox. Large Svo., 800 pages, 600
illustrations. Price, $5.00.

Any of the above boolts sent free to

any part of the world on receipt of price

SZ^^Illastraled circulars, giving the fall

Table of Contents of all the above-works,

sent free to , "- —" "-'"
? -who -will apply.E«>/\/\ I sent free 10 any one -wiiu -ujiii ^i^t-ijr-

ICC "i Our complete 96 page catalogue of
* * *"' J Scientific and Practical Books mailed

- \ Free to any address on request.

NORMAN W. HENLEY & CO.,
PUBLISHERS,

132 Nassau Street, New York.
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HERE
IS A

Pressure

Regulator

THAT WILL

REGULATE.

Fig. J 8

Gold's Improved Balance

Valve Pressure Regulator

reduces from boiler pressure to a

fraction of a pound. It will not

vary under any conditions.

It is efficient, economical, sim-

ple and durable.

Catalogue, circulars and further

information cheerfully furnished.

Gold Car Heating Co.,

Frankfort and Cliff Sts.,

NEW YORK.

Branch Office, 614 Rookery, Chicago, Ills.

meeting are: ist. ''What Qualifications

Should a Man Possess to Fill the Posi-

tion of Engine Inspector?" 2d. "The

Proper Air-Brake Instructions to All

Concerned to Prevent the Ruination of

Wheels by Skidding," and the handling

of air-brake trains. 3d. "What is the Best

Method of Securing Complete and Intel-

ligible Reports of Work Needed on an

Engine to Fit her for the Next Trip?"

4th. "The Quickest and Safest Method of

Disconnecting the Very Heavy Modern

Engines in Case of Break-downs." 5th.

"What is the Best Method of Drafting

Locomotives for All Kinds of Fuel, Stack

Included." In addition it is expected that

a paper on "Oil Fuel for Locomotives"

will be presented, also one on "The

Proper Handling of Compound Engines

to Secure the Best Results."

The Committee of Arrangements, consist-

ing of J. C. Currie, Nathan Manufacturing

Company; Chas. Conlisk, Wm. Sellers &
Co. ; W. J. McCarroll, Baldwin Locomo-

tive Works; F. P. Smith. The Hancock

Inspirator Company ; W. P. Steele, Boston

& Maine Railway, and Harry Vissering,

American Locomotive Sander Company,

had an entertainment arranged for each

day of the convention. On Tuesday after-

noon the ladies went to the City Hall,

where they were met by Mayor Ashbridge

and Director of Public Works English in

the mayor's reception room, and after a

short talk with the mayor they were es-

corted around the municipal buildings,

from where they went to the Betsy Ross

Cottage, Independence Hall, Christ

Church and other points of interest in the

city. The ladies were divided into three

parties, and a guide furnished for each

one of the parties by the mayor, who ex-

plained all the points of interest as they

visited them. In the evening both gentle-

men and ladies attended a theater party

at Keith's. On Wednesday afternoon the

members of the association visited the

Baldwin Locomotive Works in a body,

and later on the works of Wm. Sellers &
Co., both being points of great interest to

the traveling engineers. At the Baldwin

works they noted every process in the

construction of locomotives up to the fin-

ished product. At the Sellers works they

saw one of the largest boring mills ever

built, the one ready for shipment being

for the Manchester works of the General

Electric Company. It is large enough to

turn off a wheel 28 feet in diameter. At

the same place the members were inter-

ested in the manufacture, operation and

testing of injectors, and received very

many valuable pointers on the construction

:md testing of these machines. While the

members of the association were visiting

these works the ladies were taken to Fair-

mount Park and treated to an eight-mile

ride through the park on the trolley cars.

The evening being rainy, card parties were

organized in which most of the members

joined.

Thursday forenoon the ladies visited the

Mint and noted the processes of making

coins. In the afternoon the entire mem-

bership were treated to a ride on the city

fire boat "Samuel H. Ashbridge," which

was tendered them by the officers of the

city. The boat went up the river as far

as the big bridge, giving a view of the

river front and wharf, then turned about

and went down below the city past League

Island, seeing on the trip Cramp's Ship-

yard and the Naval Station at League

Island. This fire boat externally looks like

a private yacht and in the neatness of its

appointments and the cleanliness and order

in which everything was kept was a mar-

vel to many of our members who are not

familiar with naval matters. In the even-

ing most of the members enjoyed a theater

party, while others were busy with com-

mittee work and getting the minutes of

the meeting which they take home to their

various officers ready for use. Friday at

2.30 P. M. there was a tally-ho ride for

all the members and their ladies and vis-

itors, which included a drive out on the

Clinton BfCongei?'

IS93-1897 I

1 1899 1900

: 0. a HOg»

TR-WELIXG ENGINEERS B.\DGE.
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VVissahickon road and through the parks,

returning in time to visit the Pennsylvania

branch of the Y. M. C. A. in this city,

where they were entertained with a colla-

tion, speeches by various members and an

inspection of the buildings.

New Planer, Matcher and Jointer.

We illustrate a new machine just

brought out and placed on the market by

J A. Fay & Egan Company, of No. 445

West Front street, Cincinnati, Ohio.

It is the No. 26 heavy six-roll double

cylinder planing, matching and jointing

machine. This is the largest and heaviest

combined planer and matcher they make,

and is especially intended for railroad

car and repair shops and large planing

mills. It will plane 30 inches wide and

14 inches thick, and will work simultane-

ously three sides of two pieces of material

of uneven thickness up to 12 inches wide

and 14 inches thick. The frame is mas-

sive, perfectly jointed arid bolted to insure

rigidity. The cylinders are made from

solid-forged steel, "and are slotted on all

their faces. The matching works are very

substantial and are fitted with a patent

matcher-clip for working cross-grained

and knotty lumber, and producing rapid

and accurate work.

Opening tlie Grapevine Branch.

BY D. H. MYERS.

Old Bill Tibbins chanced to be in a gar-

rulous mood when the boys caught him
the other day and held him up for a

story. That accounted for the little knot

of listeners—mostly young fellows who
had not pulled a throttle more than a year

—who gathered about him inside the

roundhouse, when the word was passed

that old Bill was in talkative mood.
"You young fellows make me tired,"

the old fellow was saying in a kindly, su-

perior way, when the newest engineer came
up. "You call it marvelous railroading

to make a run to Pittsburgh with a big

G4 in three hours. There is nothing mar-
velous ab6ut that. The odd things crop

out when, with a poor engine and a lunk-

head fireman, the brain of the engineer

gets the best of adverse circumstances."

"It's an age of machinery and science,"

put in the newest engineer. "Everything

now works in grooves. The engineer is

part of the machine he works."

"I ain't saying it ain't," said Bill, "but

it's not marvelous. We don't say the driv-

ers are particularly smart when they have

nothing to do but to go round when the

piston makes them. But when the drivers

slip off they are like the new engineer in

NEW PL.\NER, MATCHER AND JOINTER.

The feed works are very powerful, con-

sisting of six rolls 8 inches in diameter,

connected by a train of heavy expansion

gearing, with double links, and are heavily

weighted. In fact, this machine will be

found to have embodied in its construction

numerous devices and conveniences for

facilitating the work and doing it in the

ir.ost accurate and rapid manner.

The new catalogue of the American Sheet

Steel Company, New York, is a fine speci-

men of trade publications. The first forty-

odd pages constitute a story without

words, and show the different plants and
the methods employed. The remainder is

devoted to tables, showing the dimensions,

weights, etc., of the many sizes and kinds
of sheets they manufacture.

The Neal Electric Headlight Company,
Boston, Mass., have favored us with a

catalogue showing the various styles and
kinds of headlights which they manufac-
ture. While this deals with headlights

for street and interurban cars, we under-
stand they will soon enter the locomotive
field.

a pinch where brains are needed—it's all

up."

The newest engineer subsided into the

background in the laugh that followed,

and Bill, with a gratified grin, went on:

"What would you young fellows think

of taking a week for a trip of 21 miles?

That's what I did back in '68, when the

new Grapevine was opened up to Shafts-

town. But the reward I received for the

trip which took so much time and a little

horse sense was the one great blessing

of my life.

"The Grapevine was built to tap a new
coal field up the State. She wasn't much
of a line, three engines and a hundred

cars on a roadbed of clay and a disputed

right of way. When I hired on the line I

was twenty-four and single, just the sort

of a kid that was ready for any old thing

as long as the wages came regularly.

When the 'super' hired me he says, 'Bill,

we have a little trouble up the line which

I want you to settle. This train's got

to go through to Shaftstown if it takes

a month. Look out for old Mrs. Berry

up the road. She's out with a gun to stop

the first train, but I guess you're the boy

Sipe's Japan Oils

MANUFACTURED BY

JAMES B. SIPE & CO.,

400 Federal Street,

Allegheny, = Pa.

THE McCORD BOX
KEEPS OUT THE DUST.

SEE HOW THE LID FITS.
McCord & Company,

CHICAGO. NEW YORK.

The Twentieth

Century

Master Mechanic
Won't use solid mandrels.

Cost too much, take up too

much room and don't give

satisfaction

Nicholson

Expanding Mandrels

Take everything from I to 7
inch holes. Take up little

room—always ready and
you can buy four sets for

the cost of one of the solid

kind

Are You Using Them ?

Catalogue tells you
more about them.

W. H. Nicholson & Co.,

Wilkesbarre, Pa.
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PATENTS.
t>i»ni%iiiii'>iii'ir>r>i'iivrntrtr>iwrn'>minrn

Patents.
GEO. P. WHITTLESEY,

MM* TRUST BUILDING, WASHINETOII, I.C

Term* Reasonable. Pamphlet Sent.

PATENT
I your novfl idea or design. It

IS ihe only way to control it

ke it pay. Send postal

1BINS& Wright, Me-
chanical Experts and Attorneys, Station (J, Box 333,
Washington. D. C. for full information. They secure
e:ood patents and protect the whole invention.

UP-TO-DATE

Locomotive Charts.
-25 CENTS.'

TH IS OFFICE.

I

Carborundum is

an abrasive material

that has
within the last few
years taken its

position at the head
of the procession

in the abrasive field.

It is the best of all

grinding materials,

because

it cuts very much
faster and cleaner

and last very much
longer than other

abrasives.

It is guaranteed to save
mouey to its users.

The
Carborundum Co.

Niagara falls, M. Y.

tc beat the old lady at her game. Don't

run where there's no track, but get through

by Christmas if you can.'

"I didn't see the 'super's' joke, of course,

being unacquainted with the circumstances.

They gave me twenty empties and the old

Daniel Webster.' At seven Monday

morning I started, with Luke Carl firing.

Luke was a darn lunk-head, but I didn't

know it. However, it didn't take me long

to find it out.

"Mrs. Berry's farm lay eleven miles up

tlie road. We struck her patch about ten

in the morning. I knew it was hers, be-

cause I saw the old woman standing on

the track with a shotgun pointed at my
side of the cab. I whistled for brakes

and got ofif to talk under a flag of truce.

" 'Not a fut over me land do ye go,'

she said as I came up, 'with your blither-

in,' schmokin' train of cars while I have

me gun.'

"I knew this was the 'little trouble' the

'super' mentioned when he hired me.

'"What, Mrs. Berry?' I began.

" 'Go on, now, the way ye kim,' she said

;

'turn around and go backwards, for she's

loaded wit schlugs and I'll bore a hole

in your schmokestack as big as the moon.'
" 'What's the matter,' I began, 'I don't

understand.'
" 'An' ye will if ye come on,' the lady

with the gun put in. 'It's after protectin'

me rights I am, and here is me staff.'

"I fell back a pace when she pointed

the gun at me. She looked angry enough

to carry out her threat on me.

" 'It's a gang of robbers the whole of

ye are,' she went on. 'The min that built

the road across me farm stole all me puta-

ties and killed me best cow for a barbacue.

Whin I asked to be paid they said the

company would stand the bill. Whin I

went to the company they said they were

not responsible for the contractors. Then,

says I, I'll be responsible if iver a train

goes past me house before the bill is paid

in full. And I've been here with me gun

every day since to collect me debt.'

'"What is the amount of the bill?' I

asked as I collected my wits.

" 'Three hunderd and sixty-nine dollars

and forty cints, countin' the wear and

tare on me nerves.'

" 'I am sure the "super" will pay,' said I

;

'I will speak to him as soon as I get back.'

" 'Then you'll turn round and go back

the way ye kim,' she put in. 'I've been

blarneyed and bluffed till I'm done for

good. The money is what I'm wantin'.

When the bill is paid ye can run your

thrain past, barrin' your not killin' any

more of me cows.'

"I saw the situation needed a great deal

of diplomacy.

" 'Since the train is not on your ground,'

T said finally, 'you can have no objection

10 its remaining where it is. Suppose the

fireman and the brakeman and I come up

and talk it over with you at dinner.'

" 'There'll be no talkin' it over.' she said.

'but ye can have dinner and welcome.

Come along wid ye, if ye will.'

"Luke and I, with our lone brakeman,

followed the old lady to the house, after

Luke had thrown a little coal in the fire-

box to keep her hot. The old lady lived

in a neat cottage near the railroad, to

which she led the way with the shotgun

over her shoulder. It did not take us long

to discover that there was another party

to be reckoned with at the house—a saucy,

impudent, but comely girl of about twenty.

The lady with the gun disclosed her name

when she came within hailing distance.

" 'Arrah, now, Bee,' she yelled to the

girl, 'an' phat do ye think of the fine gin-

tlemen we're goin' to have for dinner?'

"Bee smiled good naturedly from the

doorstep on the approaching convoy. The

old lady was in a good humor, as was

shown by her next remark:
" 'They be the fellies what was a-goin'

to run the thrain across the patch, only

they didn't,' she went on. 'And now we're

all a-goin' to ate in pace and let the thrain

stand where it is till me price is paid.'

"The dinner was a grand affair. It was

roasting-ear time, and Luke, who had

somewhat of an appetite, left enough cobs

at his plate to stoke the 'Daniel Webster'

to Shaftstown and back. The brakie was a

shy fellow with words, but he did equally

good service at the table, .^s for me, well,

I sort of took it out looking at Bee. She

had a graceful way about her, and a little

dove note in her voice that made me for-

get all about the 'Daniel Webster' in an

hour. After dinner Mrs. Berry resumed

the mooted question.

" 'Ye might as well turn round and go

back now,' she said. 'As long as I've got

me gun ye'll never go on fill me debt

is paid.'

"I remembered the 'super's" instructions

to get through if it teok a month. I had

an idea. I concluded to send the brakie

back to the 'super' with news of the situa-

tion, and await my chance to get across

the debatable land. Accordingly, the

brakie departed and Luke and I arranged

to stay all night with Mrs. Berry, who

v/as pleased at the prospect of having tan-

gible hostage for her debt.

"Next day Luke again reveled in corn-

on-the-ear and I in the joy of Bee's blue

eyes. All day we waited for the brakie.

but he never returned. The third, fourth

and fifth days passed with no sign from

the 'super.' Luke had devastated half the

cornfield, the old 'Daniel' was as cold as

a stone, and it began to look as if Christ-

mas would be about our next moving

time.

"Bee and I had been getting along pret-

ty well. Moonlight walks, you know, and

a peep now and then at the 'Daniel Web-

ster' put us on good terms, and by and by

my heart began to flutter a bit when her

true blue eyes looked into mine. The

crisis came on the sixth day, when Bee

and I were up in the cab of the old 'Dan-
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iel'—just about the time the long shadows

were streaming across Luke's desolated

cornfield. While I was looking at her

as she sat on my seat, with her hand on

the throttle, something big as a steam

dome came up in my breast, and I caught

the little soft fingers on the lever in mine.
" 'Bee,' I said, 'you'd make a fine en-

gineer for anything on wheels, but this

little hand would look better on the throt-

tle of a quiet home, where the roadbed

was firm and the prosperity signal white

ahead.'

"She looked at me oddly, not under-

standing my railroad similes. But she

didn't take her hand away like I feared

she would. Then, with a little wild hope

in my heart, I kissed the pink fingers and

put the other arm that wasn't working
around her waist.

" 'If it wouldn't be too great a trust

for a girl to put in a man she knew but

six days, might I ask you to couple your
life and and name with mine for good and
bad runs until one of us gets transferred

to the Great Division beyond?' That's

the way I said it. It seemed an age till

she looked up with pink confusion in her

face, redder than the glow of the sun-

set, but I caught the little 'yes' that fell

like a blessing from her lips. But it wasn't

till the next day we put up the game on
the old lady that opened the Grapevine.

"We were back at the old 'Daniel' again

when the idea came to Bee.

" 'If there was fire in the engine I could

run it, couldn't I, Mr. Tibbins?' she asked
suddenly.

" 'Bill,' I suggested.

'"Couldn't I, Mr. Bill?'

" 'Well, you could if I showed you,' I

said.

" 'You would, wouldn't j'ou. Bill—Mr,
Bill, I mean?'

" 'Indeed I would,' said I.

' 'Then.' said she, 'let's you and I run
her up to Shaftstown?'

"I gasped at the thought of the old lady

and the gun. But when Bee looked at me
with her pretty, soft eyes all aglow with
rnticipation I said like any other mortal
would, 'yes.'

"The upshot of it was I kindled fire in

the "Daniel' and got up steam. There is

where the lunk-head Luke nearly queered
the game. When he saw the smoke cqming
from the stack, he ran like mad out of the

house, teaving at least half a dozen un-
finished ears of corn at his plate. The
old lady tumbled to the racket and got
out her gun. By this time I had a fair

head of steam on, and had showed Bee
how to start her and stop her. When the
girl saw Luke and the old lady with the

gun running across the field, she pulled
the throttle open and, with a few angry
snorts, old 'Daniel' got a-going.

"The old lady beat us to the property

line and planted herself on the track, I

heard Bee laughing to herself as she gave
the 'Daniel' another notch, but fearing the

old lady might shoot. I tried to shut off

steam.
" 'Ye lyin' dog !' I heard the old lady

yell to me, 'I'm a-goin' to let her go. Not

a fut over me land do ye go.'

" 'There's a new engineer on the "Dan-

iel Webster," mother.' Bee cried laugh-

ingly, as she put on full steam. 'Stand off

the track, for Bill and I are going up to

Shaftstown for dinner.'

"The old lady dropped her gun in sheer

astonishment and stepped off the track.

We went by her at a thirty-mile clip, with

Luke trailing behind trying to catch up.

The last we saw of Luke the old lady had

him with his hands up. looking into the

business end of her shotgun.

"Bee and I took our time going up to

Shaftstown, for I thought since the 'super'

had given me till Christmas there couldn't

be any harm wasting an hou>- to pick a

posey or two with the nicest woman in

the world. But we got through finally,

and never a prouder amateur engineer

than Bee said 'yes' when the preacher

asked 'do you?'

"Bee is down at the house waiting on

me, boys, for our big grandson, Daniel

Webster Tibbins, is coming home from

college to-day. You see I must be mov-
ing."

"Say, Bill,'' put in the newest engineer,

"why didn't the brakie ever come back

vith a message from the 'super?'"

"That's the .ioke," said Bill with a laugh.

"The brakie was the 'super' himself."

Mr. J. T. Odell, vice-president of the

Pittsburgh, Bessemer & Lake Erie, is

now in charge of all the ore-carrying

roads in Minnesota owned by the great

steel combination. Mr. Odell is a most
energetic railroad officer and he has been
noted for moving a ton of freight at the

least possible expense. On his Bessemer
road he has moved freight at unprece-

dentedly small cost, and he is setting up
that road as an example which the ore-

carrying roads must come up to. We are

afraid that he will come short of his de-

sire in this respect, unless he can arrange

to give the ore roads paying freight in

both directions. At present these roads

haul ore or lumber towards the lake ports

and return with empty cars. The Pitts-

burgh, Bessemer & Lake Erie carries pay-
ing freight in both directions, so it is not

reasonable to expect that the ore roads

should do their haulage of freight at the

same cost. We understand that Mr. Odell

intends to replace all the small wooden
ore cars now in use on the ore roads with

50-ton steel cars. This is a logical move.
Several years ago Mr. Andrew Carnegie
asked the writer: "What can we do next

to push steel into railroad service?" The
answer was, "Steel cars," and steel cars it

has been.
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WAREHOUSE AT EAST BOSTON.

LOCOMOTIVE
CAB SEAT

ROUGH RIDING t OAA
MADE SMOOTH ^ lXJKJ

I the box and tay your cushion om It.

---„ - - 5end cash, state size, gire your welpht

HAGGARD (& MaRCUSSON CO..
417 South Canal St., Chicago, III.
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PURDUE UNIVERSITY,
LaFAYETTE, IND.

Courses in Mechanical Engineering,
Electrical Engineering,

Civil Engineering.
Special .ittcntion is given to work in railway engineering

jnd management and to Iocomoti\-e testing.

In all departments there are

Extensive and Well Equipped Laboratories.

CATALOG SENT ON APPLICATION.

CLEAN

EADLIGHT
IS EASY

WITH

"Headlight

Cleaner."

NO GRIT, ACID OR

POISON.

Makes no d ust—
cleans quickly

and easily.

WRITE us ABOUT IT TO-DAY.

W. W. CONVERSE & CO.,
PALMER, MASS.

Moran Flexible

Steam=tieating

Connection, All Metal. . . .

ESPECIAUY *PPLIC*BLE BETWEEN

EN6IIIE «ND TENDER.

MORAN aEXlBLE STEAM JOINT CO., Ino,

No. 149 Third Street, Louisville, Ky.

"Hawkins' Educational Works"
<6 nil., piice Shoo), om Stationary, Steam mnt

Bactrtcal EaclneerlaE, will be lold t* tke patnaa of

iUt j—Hill, an usy moatbly paytBeatt. Sead for laraa.

THEO. AUDEL & CO., Publisher!,

63 Htth Avenue, NEW YORK CITY.

Harly Life and Start of a Great Rail-

road Magnate.

Like many other great financiers, C. P.

Huntington started in his business career

w ithout a dollar and without an educa-

tion, yet by his great intellect and indomi-

table energy he pushed his way to the front

and became a world-recognized leader in

financial and railroad circles. It is said

that even Jay Gould, who was notorious

for his contempt of his business rivals,

had a profound respect for Mr. Hunt-

ington.

Mr. Huntington came of New England

stock. His father was a Connecticut farm-

er, and one of his ancestors was a signer

of the Declaration of Independence. He
was born in 1821. As soon as he was

big enough to do anything his father put

him to work. He attended the district

school in winter and worked about the

farm in summer until he was about four-

teen years of age, then he cut loose and

began life for himself. At the end of the

first year he had earned $84, and saved

every cent of the sum. With this small

capital he purchased a supply of small

clocks and peddled them around little Con-

necticut towns with great shrewdness,

thereby materially increasing his capital.

.'Kt the age of twenty-one he came to New
York, where he made more purchases of

general merchandise, which he peddled

through the surrounding country, until he

got together money enough to start a gen-

eral store in Oneonta, N. Y. This was in

1^42.

With the discovery of gold in California

in 1848, he made up his mind to go to the

Pacific Coast, but not as a miner. His

shrewd commercial instinct told him that

there were greater opportunities in trade

in that developing country than in mining.

He took $1,200 with him and went down
to the Isthmus of Panama, intending to

cross and go up the west coast to San

Francisco. On his arrival at the Isthmus

he found no vessel sailing for the Golden

Gate, and instead of roaming about and

wasting his time and money in dissipa-

tion, this young Yankee bought a stock of

poods and tramped back and forth across

the isthmus twenty-four times. In six

months' time he increased his capital from

Si,200 to $S,ooo. Finally a schooner bound

for San Francisco came along and took the

young man, not as a passenger, but as a

seaman. He saved the price of passage

1 y working his way.

.\rriving at San Francisco, he went out

to a trading post called Placerville on the

map, but known thereabouts by the sug-

gestive name of Hangtown, and opened a

general merchandise store. After a while

l:e thought there were greater opportun-

ities in Sacramento, and converting his

assets into gold dust, he trudged on foot

over the 54 miles separating Hangtown
and Sacramento with $10,000 on his back,

thus saving stage fare. He opened a store

in Sacramento, and his business grew

rapidly. Here he met Mark Hopkins, Le-

land Stanford and George Crocker, who
were also in business, and who afterwards

joined their brains and fortunes with

Huntington in probably the strongest

combination of the kind that America has

ever known.

In 1861 Huntington organized a com-

pany with the purpose of building a rail-

road from Sacramento east through Ne-

vada and into Utah, to meet the Union

Pacific, which was crawling out from the

East to the West. The company was in-

corporated under the name of the Central

Pacific Railway Company, with a capital

of $8,000,000. Huntington, later on, seeing

that government aid was necessary in so

tremendous an undertaking, went to

Washington to see what could be done

with Congress. The North and South

were then engaged in civil war, and the

government, fearing that foreign powers

might attempt to seize California, quickly

saw the necessity for a railroad to trans-

port troops to the far West to resist such

aggression, and granted Huntington's

company a franchise, with most liberal

terms. The company was empowered to

build a road east over the most available

route to meet the Union Pacific, and every

alternate section of land on each side of

the roadway was to become the property

of the company. Government bonds to the

amount of $27,000,000 were given as a

subsidy. However, before any of this

money could be used in the construction

of the road, it was stipulated that 50 miles

of track should be completed. By shrewd

financeering he managed to raise $1,500,-

000 in cash, which built the first 50 miles

of track. Then the government bonds

were ready for use.

The Central Pacific was finished in 1869,

the last spike being driven into a tie on

the plains of Utah on May 10. That was

the beginning of Mr. Huntington's rail-

road career. Having carried through so

gigantic a scheme, he had the confidence

of all the great financiers of the country,

and was enabled to command unlimited

capital in any of his undertakings.

The Lunkenheimer Company, of Cin-

cinnati, report that they are securing very

nice orders for their '99 model standard

locomotive injector. Impartial tests have

demonstrated the superior qualities of

their machine. The growing demand from

the railroad trade has compelled them to

materially increase their injector depart-

ment.

At the last meeting of the American

Railway Master Mechanics' Association

the names of Messrs. John Player, me-

chanical engineer of the Brooks Locomo-

tive Works, and F. W. Lane, mechanical

editor of the Railway Age, were submitted

by letter ballot for associate membership.

Reports of the ballot closed on August

24th show that these two gentlemen were

admitted unanimously to associate mem-

bership.
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The Soo Power Canal.

Niagara Falls is so near the center of

manufacturing interests, both in the United

States and Canada, that when discussing

its vast amount of water power that is now
being turned into electrical energy, we are

apt to forget another point on the great

chain of lakes that is having its water

power developed.

On the St. Mary's River, or, as it is bet-

ter known, the Sault Ste. Marie (which is

usually abbreviated to "The Soo"), there

is a fall of about 18 feet where the water

comes out of Lake Superior. Something

over 90,000 cubic feet of water per second

passes down the rapids. To utilize this

great force a power canal has already been

put in operation on the Canadian side of

the river, and a vastly larger one is being

constructed on the American side, that will

be about lYz miles long, 200 feet wide and

27 feet deep. A power-house at the lower

end, on the river bank, now under con-

struction, will be 1,386 feet long. It is

three stories high, of structural steel, stone

and cement work, with a pile foundation

in the clay. In this power-house are lo-

cated eighty dynamos, each driven by four

turbine wheels on one shaft, direct con-

nected ; each turbine of 156 horse-power,

so that the "unit" or generator has 624

horse-power. The capacity of the entire

plant will be 50,000 horse-power. Much
of this power will be used in a carbide

manufactory, the rest for other manufac-

tories. Each unit or set of wheels has a

separate forebay or penstock with con-

crete walls separating it from the next

forebay and a drop-gate on the canal side

to shut ofif the water in case of needed re-

pairs to the wheels. The draft tubes be-

low the wheels are 7 feet long above the

surface of the water in the discharge

sluices, and go a foot below the level of

the river.

The canal spreads out like a fan in front

of the power-house to a width of 1,400

feet. The banks are protected by timber

work and riprap. All the structural steel,

and most of the turbines, gates, etc., are

now on the ground ; so there will be no
delay in the progress of this work, waiting

for the material. A small army of men is

at work on the buildings, while the con-

tractors who are at work on the canal are

pushing things, both in the rock work
near the Lake Superior end and in the

clay at the river end, so the canal will be

ready for service early in the spring.

Before the canal is in operation, exten-

sive work at the head of the rapids, in the

shape of a dam and sluice ways to main-
tain a constant level of water in the

government canals and locks for the pass-

ing of vessels from one level to another,

will have to be put in, so that the volume
of water taken out of the lake by the
power canal can be compensated for by
holding back some of that passing over the

rapids.

The United States Ship Canal here is

about 1I/3 miles long. The large lock.

named after General O. M. Poe, who was

in charge of its construction, is 800 feet

long, 100 feet wide, and has 21 feet of

water over the miter sills. It is the largest

one in the world. The Weitzel lock, a

smaller one, built between 1876 and 1881,

is 515 feet long, 80 feet wide, with 15 feet

of water on the miter sills.

One-sixth of the commerce of the United

States passes through the "Soo" ship

canals. In 1900 23,607,354 freight tons and

36,313 passengers passed there, an average

of lOi vessels daily, and this in part of the

year, as lake navigation is suspended dur-

ing the winter and until late in the spring.

On the Canadian side of the river an

immense steel plant is now under con-

struction, some of the buildings having the

steel framing finished. The coal and coke

will have to be shipped up there, but char-

coal and iron ore are handy. The Algoma
Central & Hudson Bay Railroad, owned
by the same interests that control the steel

plant, runs to the mines at Michipicoten

for ore and through a dense forest where

supplies of wood and charcoal are avail-

able.

Before long the "Soo," on both the

American and the Canadian sides of the

river, will be a great manufacturing point.

The exhibit of the American Steam

Gauge & Valve Manufacturing Company
at the Pan-American Exposition, which

we inadvertently omitted from the list in

the last issue, was particularly attractive

and a feature of the section of the Machin-

ery and Transportation Building where it

was located. Their well-known Bourdon
steam gauges were of course in evidence,

and they also exhibited water relief valves,

pop valves (both for locomotive and

marine service), as well as water gauges

used by the United States Government.

The Thompson indicator e.xhibited has a

little history which is interesting. While

the American Steam Gauge Company (as

the name was in 1900) did not exhibit at

the Paris Exhibition of that year, this in-

dicator was sent as a part of the United

States exhibit. Much to their surprise

—

for it was hardly entered as a contestant

—

it won first prize. Surprise soon gave way
to gratification of course, and the same

instrument can now be seen at Buffalo.

The B. F. Sturtevant Company, of Bos-

ton, Mass.. has upon the press a very com-
plete catalogue of its motors, generators

and generating sets. Previous publications

have been in the form of bulletins descrip-

tive of special types ; this catalogue will

present them all, and will in some degree

reveal the fact that although the Stur-

tevant Company has a world-wide reputa-

tion as blower manufacturers, its business

is by no means limited to the production

of these useful machines, but that it is

also equipped with a more complete line

of engine and motor designs in small and
medium sizes than any other concern in

the country.

A recent report from the United States

vice-consul at Berlin says: "In order to

sell American locomotives in Europe, it

would seem desirable that our leading

American locomotive builders should

establish an agency at some central loca-

tion, such as Berlin or Paris, where close

track could be kept of the needs of the

European market and whence representa-

tives with good technical education could

be sent to confer with representatives of

foreign railroads. The importance of hav-

ing representatives of sufficient technical

knowledge to answer all possible ques-

tions and versed in foreign lariguages was
strongly insisted upon by a very success-

ful seller of American machinery, with

whom the matter was discussed."

At the annual meeting of the stock-

holders of the Franklin Air Compressor
Company, held at Franklin, Pa., on Sep-

tember 2d, the following officers were re-

elected : President, Charles Miller; Vice-

President, J. W. Duntley; Secretary and
General Manager, Samuel G. Allen

;

Treasurer, O. D. Bleakley. The follow-

ing Board of Directors was also elected

:

Charles Miller, J. W. Duntley, J. S. Coffin.

W. P. Pressinger, S. A. Megeath. W. H.
Forbes. C. J. S. .Aliller, S. C. Lewis. S. G.

Allen.

TRADE U 51 MARK

INFALLIBLE

METAL POLISH
REGISTERED IN U.S.PATENT OFFICE

FOR ALL KINDS OF METAL.
Best, Chea^eat and Goes Farthest.

W«ted. GEO. W. HOFFMAN, Mfgr..
295 EAST WASHINGTON STREET, INDIANAPOLIS, IND,

WDUtiNQ Valve
FOR CAR HEATING.

Has features which make it superior

to all others on the market.

SENT ON TRIAU
lianafactnred by
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^^ RAILWAY EQUIPMENT '.p

FITZ-HUGH &C0.
..RAILWAY EQUIPMENT..

LocoMOTivEs-rr.;,\r„3ririiiJ,'oV;''

CARS, FREIGHT, PASSENGER
AND BUSINESS.

South Side Elevated Railway Eneines.
Brooklyn Elevated Railway Eniloe*.

30 Tons. Small Drivers. .Short Wheel Base.

Excellent condition.

ontdnock BIdg., CHICAGO.
141 Brosdwa*. NEW YORK.

PR£ICHT, PASSENGER AND LOCCINC

LOCOMOTIVES
AND

ALL /^ADQ <*UICK
SIZES. WMno DELIVERIES

F. M. HICKS, "?=H°,^:S5°?:.."

Two Mistakes

About pneinnatic tools,

two mistakes are often made.

The first is not getting any;

the second, not getting the

right kind.

Our tools are strong,

tough, made for hard use.

They don't get sick. The

valve, unlike all others,

sta3's in order.

Have you been making

the first mistake ? Don't

make the second.

Send for catalogue of our Pneumatic

Chipping and Riveting Hammers,

Rotary and Piston Drills, Rammers,

etc.

Philadelphia

Pneumatic Tool Co.,

103S Ridge Ave., Philadelphia.

jgl.

The Cleveland Pneumatic Tool Com-
Iiany have opened a Chicago office at 335

Wabash avenue, in charge of H. S. Covey,

where samples of their complete line of

chipping, beading and caulking hammers,

the "Cleveland" long stroke riveting ham-
mers, piston, rotary and breast drills may
be seen.

The gross earnings of the Chicago Great

Western Railway (Maple Leaf route) for

the fourth week of August, 1901, show an

increase of $27,692.86 over the corres-

ponding week of last year ; an increase for

the month of $115,119.04; total increase

since the beginning of the fiscal year

(July 1st) to date, $179,368.12.

Recent experiments have demonstrated

ib.at the carrying of English mail from

Australia to London can cut off one week's

lime by sending mail via steamer to San
Francisco, thence across the United States

10 New York by rail and forward to Lon-
tl.n by transatlantic steamer.
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Locomotive Water
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Brooks Locomotive for San Pedro, Los
Angeles & Salt Lake Railway.

The handsome ten-wheel engine here

shown was recently turned out of the

Brooks Works by the American Locomo-
tive Company for the San Pedro, Los

Angeles & Salt Lake Railway. It is an

oil-burning engine and is intended for the

passenger trains which will be run

through that long, diagonal stretch be-

tween Salt Lake City and Los Angeles.

It is an engine which appears to com-

bine high speed and considerable tractive

centers of driving wheels are cast steel.

The main journals are 9x12 inches, and

all the other working parts are of similar

liberal proportions. Piston valves are

used, the steam ports being 25J/2 inches

long, ijs inches wide. The exhaust area

is 65 square inches. The travel of valve

is 5 7-16 inches, and the inside lap is l^
inches, which is equivalent to outside lap

of slide valve engine. The barrel of the

boiler is 67^ inches at the smallest ring.

It carries 349 2-inch tubes. 14 feet 1%
inches long.

Grate Areas and Other Data of Long
Ago.

In connection with the modern tendency

toward wide fireboxes and a somewhat

larger grate area than when engines were

smaller, it is interesting to note some of

the practices of years ago.

My note book—data taken from rail-

road papers cf the dates given—says

:

"In 1857, Mr. Maiden Wright intro-

duced very small grates on the Chicago &
Rock Island for burning soft coal. He
converted the entire bottom of firebox.

BROOKS OIL-BURNING LOCOMOTIVE FOR THE SAN PEDRO, LOS ANGELES & SALT LAKE. CROSS SECTION SHOWN ON PAGE

power as harmoniously as these two con-

tending elements can be worked out. The
total weight of the engine is 173,000

pounds, 134,000 pounds of that being on

drivers and 39,000 on the engine truck.

The total engine wheel-base is 25 feet 7

inches, the rigid wheel-base being 14 feet

6 inches. The total wheel-base of engine

and tender is 54 feet 9 inches. The height

of center of boiler above the rails is 8 feet

8H inches, and the stack is 14 feet 11

inches above the rails. The engine has

2,735 square feet of heating surface, of

whicli 2.558 square feet are in the tubes

and 177 square feet in the firebox. The
cylinders are 20 x 28 inches and the driv-

ing wheels are 67 inches diameter. The

Among the special equipment applied to

the engine are the Westinghouse brakes

for tender and train service, the Amer-
ican brake for drivers, a 9j4-inch pump
being provided to supply the compressed

air. It has the Westinghouse train signal,

Michigan sight feed lubricator. Ohio in-

jector. French springs, Sullivan & Brooks

metallic packing and Sansom bell-ringer.

The officials of the Pennsylvania Rail-

road are considering the advisability of

changing the night safety light, which is

now white, to some positive color. A
week or two spent on the New York, Kcw
Haven & Hartford might lielp them to a

aecision.

excepting an opening 12 x 16 inches, with

firebrick. This grate had about 50 per

cent, air space and was on a 16 x 22-inch

engine. The nozzles were 2]4 inches.

The engines are reported to have steamed

well and made less smoke than with the

larger grate.

"About the same time Mr. Hayes, of

the Illinois Central, used grates 39 inches

long by fS inches wide in fireboxes 53
inches long and 30 inches wide.

"Mr. Bullock, of the Old Colony Rail-

road, in 1858 used a grate consisting of a

cat-iron plate about i inch thick and 48
inches long by 36 inches wide. It had
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5^-inch holes 5-16 inch apart, or with a

distance of 15-16 inch between centers.

Carrying a fire from 4 to 6 inches thick,

they gave good satisfaction, if both per-

sonal recollection and printed statements

can be relied on."

saved fuel, as all new devices do. Hol-

ley's 'Railway Practice' of 1861 informs

us that this plan was also proposed for

trial in the navy by Chief Engineer D. B.

Martin, who credited the invention to an

English source.

method of fitting them up in the shop, I

think, discloses clearly the cause of failure.

"In 1857 Mr. J. K. Fisher, of New York,

built or rebuilt a locomotive with a down-

draft furnace. This method—so states the

paper of that time—was employed in

stoves long before the invention of the

steam engine.

"Mr. Wilder, of the Mine Hill & Schuyl-

kill Haven Railroad, emploj-ed a toothed

"Solid end or forged oil cups were used

by both Stephenson and Gooch in the

early days of railroading, being shown by

D. K. Clark in his 'Railway Machinery'

in 1855. Crampton also used them in

1848. Solid end rods—that is, without

strap or keys—were also used early in the

game by Stephenson, Allen and Winans."

C.

Cement Bridges.

The Pere Marquette is trying an inter-

esting experiment in bridge building at

Northville. A new bridge is being built

across the River Rouge and is being

"poured" of Portland cement. The river

was first spanned by a skeleton arch and

on this the cement is being laid. The lat-

ter will be allowed to harden for a year

and then the steel skeleton will be re-

moved. In the construction 4,000 barrels

of cement, 3,200 yards of crushed stone

and 1,600 yards of gravel will be used, and
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European Railroad Jottings.

BY CHARLES ROUS- MARTEN.

If we in England are nationally and con-

stitutionally and traditionally slow to as-

similate new ideas, and dislike to follow,

even in appearance, a lead given by other

nations, when we do make up our minds

that the lead is worth following, we usu-

ally "go ahead" with much vigor. But we
always try to introduce, if possible,, some

little variation, if only to "save our face,"

or at any rate to indulge our particular

fancies.

So it is now with the recent develop-

ments in the tractive capacity of our freight

locomotives and in the boiler power of our

express engines. Mr. J. F. Mcintosh has

two of his new eight-coupled class out on

the Caledonian ; Mr. H. A. Ivatt's No. 401

on the Great Northern, also eight-coupled,

is, I hear, to be followed by more of the

type. Many of Mr. J. A. F. Aspinall's

eight-coupled engines are doing good work
on the Lancashire & Yorkshire. Mr. W.
Worsdell is building several eight-coupled

locomotives for the North Eastern, and

two are already at work. Mr. F. W. Webb
of course has had a large number of eight-

coupled freight locomotives at work on

the London & North Western for many
years past, but they belong to a different

order, being, with a single exception,

three-cylinder compounds and so having

outside high-pressure cylinders as well as

an inside low-pres-ure cylinder. But that

one exception must, in fairness, be recog-

nized as the prototype of the new order of

freight engines. It was built at Crewe
several years ago, together with one of the

eight-wheel-coupled compounds, in order

that a competitive trial might determine

which of the two it was the more desirable

to perpetuate and multiply. The result

was considered to be so emphatically in

favor of the compound that the latter was
adopted as the future standard, and so, I

understand, no more of the eight-coupled

non-compounds have been constructed.

But although that one may remain a soli-

tary member of its class, it must always

stand as the pioneer of a new generation

by which the whole theory and practice of

British freight-working is being radically

altered.

Mr. Webb's engine was given 4-foot 3-

inch driving wheels ; cylinders. l9j-< x 24

inches; 1,245 square feet of heating sur-

face, and a total weight of 46 tons 16 cwt.

With these dimensions those of Mr. Mc-
intosh's new mammoth contrast rather

startlingly, with her cylinders 21 x 26, 2,500

square feet of heating surface. 4-foot 6-

inch coupled wheels and a weight of over

62 tons. The difference marks the ad-

vance in our idea^ of what is needed to

grapple with mod-rn freight and mineral

traffic. Mr. Webb, it will be observed,

maintained the 21-inch piston stroke, to

which he has alwnv-; been faithful, alike in

his express and in his freight engines. He
also retained the 4-foot 3-inch wheels

which he had hitherto used in his six-

coupled mineral engines. But any smaller

diameter than 5 feet or 4 feet 10 inches for

the wheels of main-line freight engines

has been exceptional and very rare in

Britain until the new departure began. In

all the eight-coupled locomotives now un-

der construction, however, the reduced

diameter of 4 feet 6 inches has been uni-

formly adopted, with manifest advantage

in respect of tractive power.

The strange thing is that British engi-

neers have been content to go on so long

with wheels 5 feet to 5 feet 3 inches in

diameter for their freight engines and to

decline the advantages afforded by using

eight-coupled wheels. It is true that two
eight-coupled tank engines with outside

cylinders were built for the Great Nor-
thern many years ago for shunting work
in connection with freight and mineral

trains, but, like the temporary trial of

"mogul" locomotives by Mr. W. Adams
on the Great Eastern Railway, the inno-

have been for years past. Nor do I doubt

that the American plan now under trial

by Mr. Mcintosh on the Caledonian Rail-

way—that of employing wagons of enor-

mously larger size than the mere "hand-

carts" in general British use, has also

come to stay with us. If so, these asso-

ciated reforms will bring about a substan-

tial reduction in the working expenses of

our goods traffic.

On the Great Western Railway, Mr.

W. Dean appears to have permanently

adopted a reduced diameter of 4 feet 6

inches—4 feet 8 inches with new tires

—

for his freight and mineral locomotives.

But as yet he does not seem to be multi-

plying the strange and uncouth-looking

monster. No. 2601, of which I sent you

a photograph—a very bad one, but the

best obtainable—reproduced in your April

number. That engine, it will be remem-

bered, was of the ten-wheeler type and

had six coupled 4-foot 6-inch wheels with
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box; fire-grate area 24.5 square feet, steam

pressure 175 pounds per square inch.

The engine weighs 54 tons 12 cwt. It is

doing, I hear, excellent work on the heavy

coal traffic of the Great Northern line,

taking coal trains weighing 748 tons with

ease at 20 miles an hour up grades of

0.5 per cent., and still having obviously a

good reserve of power. Apparently No.

401 can take, if required, about double

the load hauled by the standard Great

Northern freight locomotives, which have

six-coupled S-foot wheels and cylinders

171/2 X 26 inches, with 140 to 160 pounds

steam pressure.

That has also been Mr. Mcintosh's ex-

perience on the Caledonian with his new

giant No. 600, which is incomparably the

biggest and most powerful freight engine

in the United Kingdom. But the stand-

ard freight locomotives of the. Caledonian

are far larger than those of the Great

Northern, having 185/2-inch instead of

17^-inch cylinders, and boilers much big-

ger in proportion. These, which were

among the finest freight engines in Brit-

ain, did most excellent work on the se-

vere grades and heavy mineral traffic of

the Caledonian. Yet the new locomotive

does—by actual trial—fully double the

work of any one of the six-coupled stand-

ard type. It will be noticed from the

illustration of the new Caledonian locomo-

tive, published in the October number of

Railway and Locomotive Engineering,

that the four pairs of coupled wheels are

not equidistant from one another, as in the

case of the Great Northern, London and

North Western and Lancashire & York-

shire eight-coupled class, but that the two
middle pairs are closer together and that a

wider interval separates the leading and
second pairs, while there is a like interval

between the third and fourth pairs. This

was arranged chiefly to give greater ease

in running, especially on the curved sec-

tions, with which object also the driving-

wheels are without flanges.

Another new departure has been intro-

duced by Mr. Mcintosh in these fine en-

gines, one of which I studied with much
interest and pleasure in the Caledonian

workshops at St. Rollox last week. It

consists in the provision of four safety-

valves instead of the customary pair. The
valves are of large size ; they are grouped

together over the firebox, and are enclosed

in a neat cylindrical column of painted

iron. I understand that the valves and

their arrangement have been designed by

Mr. Mcintosh and patented by him. The
object, of course, of this novel plan is to

minimize the risk of such disastrous ex-

plosions as those which have occurred

during the past year or two, e. g., at West-
erfield and Knottingly, respectively, in the

case of the boilers of new freight loco-

motives worked at the modern high pres-

sures. With the new Caledonian type of

valve such a mishap is rendered as nearly

impossible as is feasible by any means
within our present knowledge.

Of the new North Eastern eight-coupled

locomotives I am unable as yet to say

more than that two are at work and so

far are reported as giving high satisfac-

tion.

I cannot but view with much gratifica-

tion these valuable steps in the direction

of solid progress. Many years ago the

late Mr. Patrick Stirling built for the

Great Northern some very powerful goods

engines which had 19-inch cylinders with

28-inch stroke and six-coupled 5-foot

wheels. A little later Mr. W. Adams con-

structed some mogul engines for the Great

Eastern which had cylinders 19x26 inches

and 5-foot coupled wheels. But both of

those types were abandoned, because—as

Mr. Stirling and Mr. Adams themselves

personally informed me—no need was

then found for engines of such large pow-

er, seeing that the existing sidings, etc.,

would not accommodate trains any longer

than the older locomotives could haul.

Evidently the idea of expanding the siding

accommodation, which one would have

imagined self-evident, did not commend
itself to the other authorities of those rail-

ways. Mr. Stirling and Mr. Adams were

in advance of their time in Britain. But

"we have changed all that" and understand

nowadays that the paramount necessity is

to haul heavy loads and to get them

through with all possible dispatch.

Extraordinary Crossing Accident.

When an express train hits a team on a

railroad crossing it is rarely that horses

and driver escape alive, and the wagon is

generally smashed into kindling-wood.

The Rochester Union gives the following

particulars of an .accident that is unique in

its way

:

A fast west-bound passenger train on

the Falls branch of the New York Central

Railroad this morning struck and killed

two horses belonging to Supervisor James

H. Redman, of the town of Hamlin. By
one of those miracles of fortune the driver

of the team, Walter Smith, was not in-

jured physically. His nerve centers were

somewhat disarranged, however, and his

breath came in short bursts for several

minutes after the train had disappeared

around the curve in a cloud of smoke and

dust. The scene of the catastrophe was at

the railroad crossing in the town of Gates,

not far from Barhite's Hotel.

Railroad men consider the accident one

of the most remarkable on record. The
horses were struck straight in the middle

of their bodies, cut from the wagon as if

by a knife and hurled over a fence into a

neighboring lot, stone dead. The wagon

was loaded with eggs and butter. The

fact that not an egg was broken adds evi-

dence to the peculiarity of the happening.

Smith got another team and came to

Rochester with the wagonload and de-

livered its contents as usual.

Smith said that the team had just stepped

on the track, when he was paralyzed with

horror at hearing and the next second see-

ing the huge form of a locomotive rushing

at him. It struck, the horses disappeared,

the train shrieked by and Smith picked

himself up from the bottom of the wagon
to see in front of him vacancy. The horses

had been swept away as if by magic. He
found them, as has been described, in the

field near by. The wagon was not dam-
aged, nor was an egg broken.

Public Trade Schools.

The city of Springfield, Mass., has made
a departure from the usual educational

program by the establishment of a city

evening trades school. It is the first

school in this country to teach trades at

public expense and in which the teaching

is strictly technical.

It does not follow the lines carried out

in many so-called manual training schools

in which, though there is some effort made
to furnish a partial substitute for the ap-

prentice system, the element of manual
training is predominant. The men em-
ployed in teaching are practical mechanics

of high order, and bring to their work an

expert knowledge of the needs of the shop

world. One of our contributors, Edward
R. Markham, is in charge of the machine
shop.

Puzzling Situation.

The printed rules on the back of a cer-

tain Western time card require that in

case a broken rail is found, one section

hand must go in one direction and another

in the other, for the purpose of flagging

trains. The section gang in one instance

consisted of the boss and one man, and

when the flags were sent out nobody re-

mained to do the work. The question be-

came quite important with the boss, who
wondered whether it would be better to

do the work by sending one man out to

flag and one man to replace broken rail.

This again complicated the situation, with

the result that the two men put down tor-

pedoes as far as possible from the break,

protecting the broken part, and using the

train crew's brakemen as flagmen while

they removed the broken rail.

"Another Useful Patent" is commented

on by the American Machinist. The pat-

entee proposes to mix sulphur in the black-

smith's fire to facilitate the process of

welding. People with knowledge of the

effect of impurities on metals have always

tried to use fire for welding purposes that

was as free as possible from sulphur; but

here comes an ignoramus who spent

money on a patent process which if car-

ried out would ruin the metal.

The Hotchkiss Mecha..ical Boiler Clean-

er is being advocated by locomotive build-

ers, and is now handled by Leon & McCoy,

161 Washington street. New York. It

seems to have survived the test of time

longer in stationary work than any other,

which is of course in its favor. It is badly

needed for locomotives.
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Trans-Siberian Construction.

THIRD PAPER.

BY L. LODIAN.

In the construction of the iron and steel

bridges, an endeavor was made to employ

only Russian material and Russian me-

chanics—from engineers to riveters.

Therein the Russians succeeded pretty well

with bridges built by the railroad directory

itself, but with the bridges built by con-

tract, often the constructing engineers

themselves were foreigners—Germans,

Italians, French, etc. These contractors

imported largely of foreign skilled labor.

The bridges can be classed as models of

lightness and strength, all constructed

after various common truss patterns, but

offering no particular originality. The

same types—mostly heavier—will be found

all over the globe—from whence, by the

v/ay, their designers obtained most of

their ideas. Most all the steel used was

o: Russian manufacture, although this cost

more than had it been imported.

In the case of the span truss-bridges.

the spans were usually assembled on the

spot, or rather in commodious temporary

shops erected on the side of the river, and

these shops, after the conclusion of the

bridge, were pulled down and transplanted

farther inland for the next bridge-to-be.

It was only in the big bridge-building on

the trans-Siberian that modern machinery

was employed in force—mainly due to the

foreign nationality of the contractors,

most of whom knew far better how to run

up a bridge speedily than did the native

bridge engineers. Electrical machinery.

even, was well to the fore, introduced by

these outlanders flushed with modern ideas,

even if lacking western audacity or orig-

inality in design. As a result, the bril-

liant arc-lighting of the shops during the

long, dark hours of a Siberian winter per-

mittedoffirst-class and uninterrupted work.

The spans assembled and completed by

midwinter, they would be drawn one by

one, by powerful steam-tackle, over rollers

along the previously prepared false-work

stretching from column to column. This

work was naturally slow, but always car-

ried through without a hitch ; the powerful

column braces or clutches ("beds," in the

vernacular) were adjusted; ties and rails

laid, and everything ready to receive the

priest's blessing, for the passage of the

first train, long before the advent of spring.

BLESSING A BRIDGE.

The priests' blessing of the bridge and

the passage of the first train are generally

made the excuse for a drunken bout, in

which engineers, laborers, priests—even

the railway physicians and surgeons—be-

come helplessly "half-tracks over."

I have seen a number of these bridge-

festival drunken orgies, but, being a tem-

perance man, was never affected thereby.

The last one—in central Siberia—was a

warning. Soon after the dinner, all the

company were drunk and lying under the

tables or about the floors, with the excep-

tion of the writer; so I locked the com-

pany in and sent for the sledge. But the

driver himself was drunk, and took up

beside him a companion equally drunk.

The horses—three abreast—flew like a

whirlwind to get home to their feed and

snug stalls, but unfortunately the isvoschik

and his "pard" began quarreling, then

fighting for the reins. With horses going

at breakneck speed in the pitch-black night,

fighting for the reins does not inspire con-

day and night. The workmen were div-

ided into only two shifts twelve hours

e£ch^3 P. M. to 3 A. M. and 3 A. M. to

3 P. M. I was surprised to learn that

numbers of these caisson workers and

stone masons were Italians brought from

their sunny homes by Italian bridge con-

tractors. They executed the stone wor';

ot most every bridge on the Trans-Sibe

rian. Working hard, they made but io<j

Ivocofcki, phot., Ilijni-Ydinck, Cibip.

GREAT SIBERIAN RAILROAD—KEMCHUK BRIDGE, WESTERN SECTION.

Elarin, phot., Openbypr.

GREAT SIBERIAN RAILROAD—TYPE OF PUMPING HOUSE.

fidence in a passenger, so at the next sud-

den lug-up I was out in an instant, the

sledge vanished in the darkness, and J

walked the remaining three verstas to

quarters.

STONE WORK.

The massive bridge columns are through-

out of stone generally obtained from
neighboring quarries, or brought from a

distance if nothing suitable offered in the

vicinity. After the caisson was sunk, work
went on vigorously month after month

rubls per month (say, $50). They agreed

pretty well with the severe climate, but

missed the good, pure cheap wine of their

own country, which was a sore trial to

them; and the Russian gin (fodka) they

v.isely avoided.

By working continuously under two at-

mospheres' pressure, the caisson work was
all through by early spring, and the col-

umns had mounted above the spring-flood

line. I never heard of the men being af-

fected by caisson disease.



472 RAILWAY AND LOCOMOTIVE ENGINEERING November, 1901.

The enormous ice-guards at the base of

the cokimns are a sight to observe during

the break-up of the winter. They receive

the impact of masses of hundreds of tons

of block ice traveling at four to six miles

an hour, and pounding day after day for

three or four weeks at the staunch bul-

warks. The effect of the concussion is

usually to split the boulders, but the force

of the blow will sometimes shake the col-

umns to their foundations and cause a

Even your eye-lashes freeze together. No
provision was made for temporarily board-

ing up working spaces to afford some pro-

tection. Muffled up as I was, inspecting

with the engineers, I suffered myself. This

extreme cold caused the death of a number

of bridge mechanics : they would allow

tlieir body temperature to run down more

than they were aware, with the result that

some of them would make a slip or find

they could not get their numbed fingers

I'onbinckl, phot., Tipet, Cibip.

GREAT SIBERIAN RAILROAD—THE LINE SKIRTING A VILLAGE NEAR OB.
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these bridges were built, will prove inter-

esting.

MAINTENANCE OF BRIDGES.

All the big bridges, once finished, have

a special bridge engineer, who resides on

the river edge, and gives his entire time

thereto. Every frost crack even is known
to him, and receives prompt attention. He
is called in Russian an "engineer tckno-

log," but the position is only worth the

usual poor salaries prevailing on Russian

do the sign-crossing. This is in propiti-

;ilion for a safe journey across.

"Yes," said one of the bridge engineers,

'these evidences of our religion are one

of our glorious national institutions. But

you westerners—you do not know God."

Just then a workman hurried up, saying

:

"Please, barin [Russian for sir], the

tailor h.is called at the office for his

money."

"Go and tell the tailor I've gone to

Camyel Peh, phot.. Chita.

GREAT SIBERIAN RAILROAD—USUAL TYPE OF WOOD BRIDGE IN FORESTS (ERECTED LONG
BEFORE grading).

Dpezdoba. phot., Ekatepinbypr.

lAIA bridge, CENTRAL SECTION, TRANS-SIBERIAN.

territory, i.e., 80 rubls per month ($40).

with free quarters.

BRIDGES AND RELIGION.

Another brief curio, and I am through

with bridges. At each end of all the big

l^ridges there is the encased picture of a

saint, with oil-lamps always burning, front-

ed (on the outside) with a capacious bowl

for receiving the offerings of passengers.

As the train passes, the people cross them-

selves, and some carefully toss small coin

into the bowl—the reduced speed of the

train (8 to 10 verstas per hour) permitting

this. The enginemen and train-crew also

Mockba, and will not return for a week !"

was the reply.

And I have often since wondered what
moral effect that engineer's religion had

on him.

This engineer complained to me of the

poor wages paid section engineers—abouf

120 rubls monthly, equal to $60;

and how he had to even "find"

his uniform out of that, and otherwise

keep up a ruinous dressy appearance,

as when responding to social invitations,

where fashionable styles in himself, wife

and family were looked for. In reply. I

suggested the "one man, one wife, one
baby, one suit" idea, and told him I'm sure

fashionable dressing never ruined me.
A PRIMITIVE-BUILT RAILROAD; NOT A SINGLE

STEAM-SHOVEL USED ON THE TRANS-

SIBERIAN.

Would it be believed that during the

whole of the time the writer spent inspect-

ing tlie construction of this railroad, not a

single steam-shovel was observed. Every
bit of earth or rock was moved by hand,

or first loosened by explosives and then

cleared away by the slower hand-work.
The expensive cuttings in the Altai and
labloni ranges, and the central Siberian

ciepa (pronounced ciera) were all done Ijv

these quick-and-slow methods. The ex-

plosives did their work all right ; but it

was the slow hand-removal and cartage

of the debris which made the verstage run

up to 30,000 to 50.000 rubls per versta for

actual construction.

Even on the miry mosquito-millioned

tundra (ball-field marshes) of extreme
eastern Siberia, not a mech.Tuical shovel or

excavator was visible, and the poor labor-

ers (Chinese, Koreans and Russian con-

victs) worked up to their middles in the

black slime. I have been myself repeated-

ly soaked therein—yet, like the laborer,

never suffered any ill-effects.

But it must not be forgotten that

Rursian engineers themselves have seen

precious little of railroad building done by

steam-driven machinery. Some have never

seen a pile-driver operated otherwise than

by hand; while to tell them of the power-

ful mechanical excavators used in the

western world would provoke a cynical

smile. Moreover, if they were aware of

labor-saving machinery that could be ad-

vantageously used, it is not for them to

utter a word of suggestion. Such would
be considered an act of presumption. It is

for their chiefs to find out those things.

Wheel Truing Brake Shoe.

The Wheel Truing Brake Shoe Com-
pany, of Detroit, Mich., have a novel and

mleresting proposition in their brake

-hoe. which contains inserted blocks of

cmerj'. corundum or other abrasives.

These are only used when a wheel has

become flattened through skidding. As
soon as the flat spot has been ground off

and the wheel trued—the etigine or car

being in active service all the time—the

shoe is taken off and saved lor the next

case.

The advantages are obvious, as cars or

engines are not taken out of service nor is

it necessary to jack them up to remove

trucks. They are not entirely new. hav-

ing been in use for some time in various

places in order to test their practical

value. This seems to be assured, and they

w-iil be heard of more in the near future.

"Catechism of the Steam Plant," by F.

F. Hemenway, costs 50 cents and gives

more for the money than any book we
know.
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Lost His Hat But Saved His Cigar.

A brakeman who has seen long service

on the Long Branch road tells some in-

teresting reminiscences. One of these is

about General Grant, who, quite a number

of years ago, emerged from a railroad

wreck at Parker's Creek, with no hat on

his head, but the inevitable cigar between

his lip?.

tracks, and frequently out of service. It

is a remarkable fact that about 50 per

cent, of the cars shopped for repairs are

put out of service for draft rigging re-

pairs, showing that the weakest part of

the wooden car is its draft gear.

Consul-General Hughes, of Coburg, re-

ports that a railway to connect Iwakop-

Yrobich, phot., Citcirap, Monrolia.

TYPE OF FREIGHT LOCOMOTIVE, EASTERN SIBERI.\"N E.^ILRDAD.

Cit. Panchylidcef, phot., Penza.

bridge-builders'

Wealc Draft Gear.

The light wooden car is slowly but

surely going out of railroad service. This

is not altogether because the larger capa-

city steel cars are more economical, and
haul more of a revenue load, but because

the lighter cars are frequently found in

trains among the larger cars where they

get a severe squeezing. The light wooden
frame cars are hardly strong enough to

stand the bumping and pulling adminis-

tered in a long train of heavy capacity

cars. The result is that the lighter cars

are becoming damaged and sent to repair

mund and Windhoek, in German South-

west Africa, is in course of construction.

Last year 194 kilometers (120 miles), from

Iwakopmund to Karibib, were completed

and traffic was opened on that portion a

few months ago. After the whole line is

completed, it is planned that two freight

trains shall be run daily and two passenger

trains weekly. Twenty-eight double en-

gines and four single engines will be pro-

vided for that purpose; the latter are prin-

cipally to help the trains up steep grades.

In the construction of the passenger cars,

particular care will be taken to oflfer every

possible comfort and protection to travel-

ers, who otherwise would have to suffer

severely in the hot climate of that region.

It is proposed that seats shall be provided

which by turning can be converted into

beds. The cars will be protected by sun-

shades, dark glass and window screens.

Stations will be established at Iwakop-

mund, Windhoek, Okahandja and Karibib.

The last, being well provided with good

water, will be the central and repair sta-

tion of the new line. This will do more

toward civilizing and building up the coun-

try than anything they could do.

Artificial Leatlier.

Consul-General Hughes at Coburg, Ger-

many, informs the State Department that

fibroleum, a new artificial leather, has re-

cently been invented by a Frenchman. It

consists of pieces of refuse skins and hides,

cut exceedingly small, put into a vat filled

with an intensely alkaline solution. After

the mass has become pulpy it is placed

in a specially constructed machine, and

after undergoing treatment therein is taken

out and put through a paper-making ma- •

chine. The resulting paper-like substance

is cut into large sheets, which are laid

one upon another, in lots of from 100 to

1,000, and put in a hydraulic press to re-

move all moisture. The consul general

says the article is strong and pliable, and

can be pressed or molded into all kinds

of shapes and patterns. He also states

that it is said to make the best kind of

wall-paper, and decorators who have used

it speak of it in the highest terms.

Careful Work in Yards.

The following letter, sent us by our

friend, Willacy, of Birmingham, Ala.,

shows that careful work is appreciated and

pays. It explains itself.

Kansas City, Memphis & Birmingham
Railroad Company.

OFFICE OF assistant TRAINMASTER.

Birmingham, Ala., Sept. 10, 1901.

All Yard and Engine-Men, Birmingham

Yard

:

The records show that you handled over

15,000 cars in August, 1901. It also shows

that the total damage chargeable to yard

force in handling this number of cars is

about $6. This is such a great improve-

ment over the old records that I wish to

call your special attention to it, and thank

you for your efforts in this direction.

Yours truly, W. Sheehan,
Ass't Trainmaster.

The Romans under the Emperor Nero

began digging a canal across the Isthmus

of Corinth, a distance of four miles. It

was finished ten years ago, 1,700 years

after it was begun. Even the Panama
Canal may take shorter time for comple-

tion ; and the nations may settle the

Chinese indemnity business more expedi-

tiously. Who knows? •
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General Correspondence.
Additional Particulars of Dutch

Locomotives.

Will you permit one uf your subscribers

and constant readers to make a few sup-

iplementary remarks about the article on

"Dutch Locomotives" appearing in your

July number?
First of all, the Flushing boats do not

ply between this town and Queenstown,

•but Queensborough. [Was printer's mis-

take.] Your correspondent next states

that the locomotives in use "represent the

English practice of locomotive construc-

tion." This, to say the least of it, seems

rather erroneous, as outside frames, Bel-

paire fireboxes and 13-foot rigid wheel-

lase are far from everyday practice in

England ; but perhaps J. J. Walen has tlie

Steam pressure is 170 pounds. The bogie

is exactly the same as on the engine you

illustrate. The last class of the State

Railways described consists of five loco-

motives of the type shown in your illus-

tration. They were built last year. The
cylinders are 19 x 26 inches. The coupled

wheels are 7 feet in diameter, and the

bogie and trailing wheels 4 feet. The
Serve tubes are 11 feet 5 inches long. The
diameter of the boiler is 56J4 inches, and

its center line above the rails is 8 feet 9

inches. The grate area is 31 square feet,

and the firebox has two fireholes. The
firebox is of copper and of the Belpaire

type ; steam pressure, 180 pounds. The
capacity of the tender is 4,000 gallons. The
weight of engine is 66 tons, and of tender

Loxbicki-Tikimipof, phot., Omck.

GREAT SIBERl.^N R,\ILR0.-\D—ENGINEER'S ( 1'Ar.LOFCKl') SERVICE-DIPLOM.X.

.proverb that "the exception confirms the

irule" in mind

!

The number of engines belonging to the

first class of locomotives described by

your correspondent is 175. The later num-
bers of the series differ slightly from the

-earlier ones. The firebox, as I have al-

ready stated, is of the Belpaire type. The
number of tubes is 220—not 242, as stated.

The same mistake as made by your cor-

respondent was made in the Locomotive

Magazine—a strange coincidence.

The next class will, when complete, con-

sist of sixty-five engines. The first was
built in 1899. They differ considerably

from the engines in the previous class. The
boiler is 50^-^ inches in diameter, and con-

tains eighty-eight Serve tubes, 2>4 inches

in diameter and ii feet M inch long. The
total heating surface is 1,302 square feet,

and the grate area is 22^ square feet.

46 tons, both in working order. The bogies

as fitted to the engines of this and of the

previous class, are of a peculiar type, which
has, as far as I am aware, until lately only

been used on passenger coaches and ten-

ders.

It may be of interest to mention that

these engines, though very satisfactory as

regards speed and hauling power, were
simply terrors to the permanent-way de-

partment, an army of platelayers having

to follow in the wake of every express

drawn by one of these engines. Accord-
ingly they were temporarily withdrawn
from service "until heavier rails had been

laid down." This is now about a year

ago, but they still remain shut off from
the outer world in some obscure corner of

Tilburg sheds, patiently waiting till their

days of exile will be over.

Wc next come to the engines of the

Holland Railway Company. Your first

illustration depicts one of their former ex-

press engines, though by some mistake you

have put "State Railways" under it. The

engine shown belongs to a numerous class

which was built, with slight variations, be-

tween, I believe, 187S and 1887, by Borsig,

though the company has all along had

English engines at work, built by Stephen-

son & Sharpe, Stewart & Co. Ever since

1887 it has had all its engines, I believe,

from the last-named manufacturer. The

dimensions of the German engines are:

Cylinders, 16x22 inches (later engines

have 18 X 26 inches, with corresponding

boiler augmentation); 190 ii-foot tubes;

boiler diameter, 4 feet i inch; diameter

driving and trailing wheels, 6 feet ; leading

wheels, 3 feet 7 inches; firebox, $ feet 10

inches long by 3 feet wide.

As in the article in your paper no more

types of engines are mentioned, I will not

give particulars of any of the many dif-

ferent types in use in this country, for I

have already taken far too much space in

your valuable paper, I fear. But if you

might want further particulars concerning

Dutch locomotives and railways I would

be very much pleased to give you any

further information which it is in my
power to give. Charles A. Brantsen.

Rhederoord Castle, De Steeg, Holland.

P. S.—Supplementing my letter on

"Dutch Locomotives," written by me to

your paper last month, I would like to

state that I have been informed by re-

liable persons that the five .\tlantic type

locomotives of the State Railways which

I said had been withdrawn from service

a year ago, will be put to work again next

summer. In the meantime they are hav-

ing new journal bearings fitted to them,

as they were, previous to their with-

drawal, continually heating up. The en-

gines will run between Amsterdam and

Emmerick, that being the only line built

strong enough to carrv these engines.

C. A. B.

Auxiliary Cut-off for Locomotives.

In your August number I noticed the

above as having been sent to you by Mr.

Hugo Schaefer, and also his further re-

marks in your September issue. The cut-

off referred to was patented by Mr. W.
A. Robinson, mechanical superintendent

of the Great Western Railway of Canada,

headquarters Hamilton, Ont., probably

about 1869 or 1870, and was fitted to

many of the engines with satisfactory re-

sults. I was then in the drawing office

01 that department, and the device was
known then as the "Student."

I am under the impression that Mr.

Schaefer was working on the Grand Trunk
Railway in the early 8o's when I was con-
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ducting some experiments up Copetown

grade with an 18x24 inch eight-wheel

passenger engine.

Geo. Holland, M. Can. Soc. C. E.,

late Chief Draftsman of the Grand Trunk

Railway for 19 years.

Self Dumping Ash=Pan.

Relative to the timely suggestions re-

garding "Self-Dumping Ash-pan," made

by Mr. Eugene McAuIiflfe in September

issue, page 413, kindly allow me to call

attention to the ash-pan steam blower as

used by the Santa Fe Railroad Company

on a number of their large freight engines.

These engines have the straight continu-

ous ash-pan running full length under

firebox. The blower consists of a 114-inch

pipe and a globe valve attached to boiler

head in cab a little above crown sheet,

then running under running-board to

front of pan, where it is secured to bottom

and extending about S or 6 inches into

same. This very simple (and perhaps

ancient) device will do the work quickly

and thoroughly, and if properly handled

ash-pans can be cleaned most anywhere

out on the road without endangering the

life of the fireman or company's private

property. Good judgment must be used

when operating the blower. The grates

should not be shaken while blowing out

the pan, as there is always more or less

fire coming through with the dead ashes,

v/hich, when blown out on the track or

under train, might result seriously. It is

better to shake down fire, say, half or

quarter of a mile before reaching stopping

place, and thus give hot ashes and live

fire which may have fallen a chance to

cool and deaden in pan before blowing

out. Or else, upon reaching stopping place,

ash-pan may be blown out first and fire

shaken down afterward. It is well to open

blower about a quarter of a turn when-

ever shaking grates, for the purpose of

having water and steam from blower pene-

trate the hot ashes and deaden any live

fire which may have fallen and thus avoid

the chances of overheated driving axles

and ash-pan sheets and the possibility of

hot driving boxes. Care must be taken

to close netting and damper before open-

ing blower. In severe cold weather this

method is of course not practicable, as the

water accumulating in and around blower

pipe might have a tendency to freeze and

thus render the device useless. An over-

full ash-pan is certainly not very con-

ducive to steam making, inasmuch as it

restricts the admission of air through the

grates necessary to perfect combustion,

and is therefore directly responsible for

kaky and stopped-up flues and consequent-

ly loss of much valuable heating surface,

and as the necessary amount of steam

must be had to pull the train the fire has

to be forced and more coal is consumed
than would be necessary if conditions re-

garding ash-pan cleaning were more fa-

vorable. H. BUCHHOLZ.
Raton, Nezv Mexico.

Relief Valves for Piston=Valve Engine.

I enclose you sketch of relief valve and

port for piston-valve engine. I should have

attended to this sooner, but was working

on a flanger for mountain work. I hoped

to get a snapshot of machine at work, as

we have it complete and expect it to' throw

ice out of a 30-foot cut at speed of 10

miles per hour, and flange both sides of

each rail ; it is a rotary affair entirely

original. I thought you would be glad

to see this wonderful thing at a distance.

valve engine can get a perfect relief cheap-

er than a set of valve packing rings can be

renewed. Ed. Sarver.

Dcadivood, So. Dak.

Cylinder or Piston-Ring Friction.

I happened to pick up a paper the other

day with a report of a test by Prof. Denton

of Stevens' Institute, in Hoboken, on lu-

bricants and piston-ring friction. With

piston ring having a pressure of 65 pounds

per square inch he found that it was 7 per

cent, of engine's work.

Whether this was dry or not is not

stated, but with a drop of cylinder oil

every two minutes the friction dropped to

3 per cent., and with two drops a minute

it was only i per cent. Further increase

did not materially reduce the friction.

Friction means both coal and wear, and

while these tests may not apply directly

to locomotive practice, as the test was on

a small stationary engine, it is something

to think over. H. F. Clarke.

Scranton, Pa.

RELIEF valve FOR PISTON VALVE ENGINE.

but we are shy the correct amount of

snow at present writing and picture also.

Referring to sketch No. i, relief valve

each end chest ends connecting tube A. no

one would approve of that.

Sketch No. 2 is reasonable. Port cast

in chest relief valve in center. It is short

sweep from front of valve to rear through

port B. Some heat will be generated, but

piston in cylinder drawing a supply

through relief valve, back end chest and

back steam port should cool iron nicely.

Sketch No. 3 shows how any piston-

Slatted Ash-Pans.

Mr. McAuliffe's article on self-dumping

ash-pans, in your September number, nat-

urally appeals to every fireman as just the

pan for convenience and comfort. No
mention, however, was made about its

safety. The writer of this article applied

this style of pan, while traveling engineer

on the Ohio Central lines, to five of the

fast passenger engines, in order to over-

come, if possible, vexatious delays, occur-

ring almost daily, from cleaning pans. A
plea was made by the enginemen for the

return of the slatted-bottom pan, such as

Mr. McAuliffe suggests. The pan had

been tried some time ago on this line and

condemned as unsafe. The general mas-

ter mechanic favored it, nevertheless, for

this reason—it did not require the removal

of the pan to caulk the mud-ring. Secur-

ing the consent of the general manager,

the slatted-bottom pan was again applied.

I consider it a dangerous appliance. I

have often seen the pans dropping fire on

our fast trains. Invariably it was due to

clinkers lodging between the slats, a

burned-off leg or a warped slat. A strange

feature of it all is, that since the new pan

made its appearance our firemen have

changed from the four and five-scoop

method to the one and two method. They

save from I to 2^ tons of coal and have

increased their mileage from 18 to 40 miles

per ton to the trip, and cleaning pans is

never thought of while in transit. The

only advantage we found was the con-

venience of doing work to mud-rings, or

cleaning fires at terminals. The fireman

who was supposed to be benefited ( ?) by

the change gets an extra hour's work

(without pay) cleaning up after the ash-

pit force.

A safer and cheaper device, with no

danger from fire, is the ash-pan blower,

which uses water from the boiler under
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pressure. It leaves no ash heaps for fol-

lowing trains to strike, is very simple in

its construction and application.

Safety should have the first considera-

tion. Educate your firemen how to fire

properly. You will make life easier for

them, and many of your ash-pan troubles

will disappear. One of the best aids to

accomplish this and gain permanent re-

sults is Sinclair's little book on combus-

tion. Follow out its instructions, and

there will be little occasion for a slatted-

bottom pan. J. A. Baker.

Columbus, O.

Yellowstone National Park Pump.

It has been said that "necessity is the

mother of invention." The following is

a sketch of a hoist used by Wylie Camp-
ing Company in Yellowstone National

Raitiviii/ i l^otmnotU't En<j\necrinj

YELLOWSTONE N.\TI0NAL PARK PUMP.

Park to draw water from the Yellow-

stone River to their camp, the camp being

situated on a bluff 125 feet above the river

and as they use a large quantity of water

each day the question of labor in getting

it from the river was an important one and

the installing of a steam pump being im-

practical the crude appliance shown in

the sketch served the purpose admirably.

R. T. She.v

Effect of Altering Nozzles.

That the shape of the nozzle has quite

an effect on the coal pile and also on the

working of the engine, is plainly demon-
strated in the following letter, w'hich al-

most explains itself:

Denver, Colo., March 30, 1899.

Mr. John Forster, M. M., Colorado &
Southern Railway, Denver

:

Dear Sir—I had exhaust nozzle tips in

engine No. 102 changed, as I suggested in

our conversation of the nth inst., and be-

low give a tabulated statement of results.

The first fifteen days—March ist to isth,

inclusive—gives the amount of coal used

with the nozzles as I found them. The
/ast fifteen days—March 15th to and in-

cluding April 1st—amount of coal used

after nozzles were altered. Engine made
exactly the same mileage during each fif-

teen days, viz.: 2,002; handled the same
identical trains during the entire month
(two exceptions noted), and the same
man fired her ; thus making it a fair test.

The following table gives the numbers of

trains and various amounts of coal used.

the nozzles as I found them ; Fig. 2, the

nozzles as altered. We use a double

nozzle and diamond stack.

Frank P. Roesch.

Denver, Colo.

EXHAUST NOZZLES.

ORIGINAL NOZZLE.
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body in pounds ; R, the radius of the circle

in feet; A'^, the number of revolutions it

makes per minute, squared. Applying this

to a crank pin of Mr. Symonds' engine,

we have .000341 X I Xi.i6 X 552' = no
pounds. That is, it vi^ill take no pounds

force acting towards the center of the axle,

for each pound the pin weighs, to keep it

revolving in a 28-inch circle, when the en-

gine is running at the rate of 120 miles per

hour. Now assume a weight equal to that

of his main rod, crosshead and pin, piston

rod and piston head, to be rigidly attached

to the crank pin, so as to revolve with it,

then multiply that weight by no, and we
have the average force that would be re-

quired to arrest the reciprocating parts at

the ends of the stroke. Greater accuracy

will result if the length of the main rod is

considered to be the denominator of a

common fraction, and the length of the

crank the numerator; add I to it, and

multiply the average force for the front

end, and for the back end, subtract the

fraction from I, and multiply the average

force by the remainder. Guessing the

weight of the reciprocating parts on the

engine in question to be 1,000 pounds, and

that the length of the crank is one-eighth

the length of the main rod, they would re-

quire 123.750 pounds to balance them at

the forward, and 100,250 at the back end

of the stroke—equivalent to a steam pres-

sure of 440 pounds per square inch and

353 respectively on the pistons. Of course

such pressures are not to be had with 200

pounds boiler pressure, but the trouble

would be apt to come when the throttle

was closed, unless the parts were designed

to stand such piston pressures.

J. H. DUNB.\R.

Youngstowii, Ohio.

A Correction.

ENGINE NO. 2in.

Referring to the particulars of the

above engine, which I sent you with my
letter of March 23d last, I regret to now
find that an error has crept in, so far as

the dimensions of crank pin for coupling

rods is concerned, and I give you below

the necessary corrections, namely

:

Diameter of crank pin (driving) for

coupling rods—654 inches.

Length of bearing (driving) for coup-

ling rods—3^ inches.

Diameter of crank pin (leading and

trailing) for coupling rods

—

s% inches.

Length of bearing (leading and trailing)

for coupling rods—3 inches.

Gateshead, Eng. W. Worsdell.

E. Kerivan and F. Lake, employed at this

shop. If you think this of any interest

to your readers, please publish it and

oblige Charles Markel.

Clinton, Iowa.

Another Bell Yoke Reamer.

I send you blueprint of bell yoke and

bell frame reamer. I have noticed two
illustrations in Railway and Locomotive

Engineering, and. knowing that this one

does first-class work and is cheap to make,

I thought you would like to publish it for

the benefit of your readers.

This reamer is the idea of machinists

Electric Headlights.

At the latest convention of the Travel-

ing Engineers' Association the subject of

locomotive lights received considerable at-

tention, and the electric headlight was

deemed by those who took part in the

discussion as worthy of adoption by rail-

roads for many reasons, among them being

the greater safety and comfort to be had

from its use.

I do not think there is anything in con-

nection with the operation of the locomo-

tive that offers more opportunities for im-

then the very best results obtainable would

be had.

The engineer nowadays has all he can

reasonably be expected to attend to if he

makes a careful, conscientious inspection

of the locomotive in his charge, and after-

wards makes an intelligent report of the

repairs needed to the roundhouse fore-

man without being required to do such

work as is necessary to keep an electric

headlight in order.

There are two things about the electric

headlight which, if improved, would en-

hance its usefulness, and would remove

an annoyance sometimes experienced dur-

ing the long nights of winter when, if the

locomotive be on the road the whole night,

light is required for twelve or fourteen

consecutive hours.

^P-^ k,-i ,
- Tool Steel

36i--

inexpensive bell yoke RE.\MER.

Hardened Steel Cone

.«'Dowel Pin ^^i

ET^ IIjQL.

provement, or that if improved will repay

the company better than that of a first-

class headlight, and I might add cab lights,

for the locomotive.

One of the first marked great advances

made in the economical operation of the

railroad was when the electric telegraph

was brought into use to transmit orders

regulating train movements ; another ad-

vance was made when the block signal,

controlled more or less by electricity, was

introduced to assist in the safe movement

of trains, and no one who realizes the

importance of light in the conduct of the

business of a railroad will doubt for a

moment that the introduction of the elec-

tric head and cab lights for the locomo-

tive will mark another great improvement.

That the electric headlight is a life saver

and a property saver goes without ques-

tion, for wherever it has been used it has

demonstrated its efficiency in enabling the

engineer to detect obstructions in time to

stop the train or slow down the speed

sufficiently to prevent serious mishap.

What experience the writer has had

with electric headlights indicates that it is

desirable for a road using them to employ

an expert electrician to care for them, as

The first is the method of focussing the

light and getting it to throw its beams

straight ahead instead of off to one side,

as is often the case. To adjust the light

to show straight ahead it is necessary to

have the engine on a perfectly long,

straight, low piece of track before com-

mencing to make the necessary adjust-

ments to accomplish this object. Here

is an opportunity for some genius to in-

vent a simple and efficient adjusting ap-

paratus whereby the engineer may adjust

the light while running on a straight piece

of track without leaving the cab. Once the

light is adjusted it may be fixed securely

in that position, and no further annoyance

need be had on account of light showing

off in the lots instead of on the track,

where it belongs. The other improvement

would be to have the carbons made so as

to last twelve or fourteen hours, instead

of from eight to ten hours.

At all water-tank stops all of the time

allotted for taking water can be used to

advantage by the engineer in oiling around

and inspecting the journals and machinery

of the engine as this work should be done

without the necessity for using a portion
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of it in renewing carbons in the head-

ligbt.

However, as the electric headlight is here

to stay and has already proved its superi-

ority to all other locomotive lights, not-

withstanding the fact that there are a

few back numbers among the officials and

the men who handle locomotives who
discourage its use, there need be little

worry about all the desirable improve-

ments not coming.

The electric headlight will be developed

just as other locomotive attachments and

appliances have been, and I dare say after

a little time it will be found much cheaper

to maintain than the antiquated and out-of-

date oil lamp which has done service on

the front end of the engine these many
years. J. P. Kelly.

Watertown, N. Y.

An Eco-Expensive Whistle v(

nomical One.

Sketch marked No. i is a brass whistle,

the usual design used for air-signal pur-

poses and applied to the top of engine

cabs, and is quite an expensive aflfair.

Sketch marked No. 2 is a piece of J^-

inch iron pipe with a hole filed in it

plugged at the top end, and an iron plug

driven in at the bottom or thread end,

made on the same principle that boys

Fig. 1
Fiij.

TWO KINDS OF WHI.STLES.

make willow whistles. It is an inexpen-

sive afTair, and there is nothing about it

requiring any repairs and can be used

in place of No. i. R. T. She.\.

Handy Roundhouse Tools.

Sketch No. i represents a small two-

wheel truck that is used for handling side

or main rods from roundhouse to machine
shop or from one point to another. It is

made entirely of iron.

Sketch No. 2 represents a roundhouse
truck used for handling blocking jacks

or other heavy bodies.

Sketch No. 3 represents a portable vise

bench for moving to the side of an engine

or any other place, to close or fit heavy

main rod brasses or work of a similar

character, arid to save carrying these heavy

parts to the vise that is generally at some
distant point.

These tools are in use in the roundhouse
of the Northern Pacific Railroad Company
at Livingston, Mont., and are worthy of

consideration by all roundhouse foremen.

Old Norris Locomotives.

The illustration in your September num-
ber of an old Norris locomotive, named
"Copiapo" and owned by the Chilian Rail-

way Company exhibiting it at Buffalo, is

very interesting.

The excellent picture shows that much
of the original material remains in the en-

gine. The smokestack is possibly of a
later date, as, while of the same general

shape as the original, it is considerably

k^

ROUNDHOUSE TOOLS.

Their principal advantage consists in the

use of a large 18-inch cast-iron wheel.

Any man who has ever tried to use the

ordinary small truck or small truck wheel

(which is about 6 inches in diameter)

around a roundhouse, over rails and ties,

will see at a glance the great advantage in

using this large 18-inch wheel. These
tools are very cheaply constructed and will

pay for themselves in any roundhouse in

a few weeks. R. T. She.n.

wider at the top than Norris Brothers usu-

ally made, and also iS' surmounted by a.

top which was not a Norris pattern.

You refer to the equalizers. It is highly

probable these were put on in later years,

as Norris built most of these engines with

one large spring on each side and placed

directly over the frames, so that their ends

rested on posts upon the tops of the driv-

ing boxes. In later and larger engines this

spring was often placed near the top of
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the boiler, to which it was attached at its

center by a bracket. Directly over the

frame was placed a bar, the ends of which

were turned downward at right angles and

rested on the tops of the driving boxes.

This bar was united to the ends of the

springs by vertical links. The wheel covers

shown are the original, also the sandbox.

As to the tender, there are not so many

features proving it to have been the first.

With engines of this size, Norris Brothers

(and also M. W. Baldwin) furnished ten-

ders holding about 1,200 gallons of water;

and these tenders were mounted upon

three pairs of 30-inch wheels, with the

axle boxes carried in pedestals fastened

rigidly to the frame. In the Norris tender

this wheel frame was usually separate from

the frame on which the cistern and floor

of fuel space rested, and these two frames

were then bolted together. Baldwin at-

tached his pedestals to the same sills which

supported the tank and fuel.

more of the same type came into their pos-

session—fifteen from the Columbia &
Philadelphia Railroad and six from the

Portage Railroad. The first fifteen were

Fig.l

Bottom Section

Piston anil Hod

J'i&toit Ci/liii(ler

P
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not one of the crew heard it. It was 6

o'clock when they awoke. The fires were

out in the engine and it was broad day-

light. Down at the office of the train

dispatcher in Grand Rapids the growing

column of figures noting the progress of

the local freight had suddenly come to a

stop, but there was no night operator at

Portland and the cause could not be

learned until the guilty crew asked for

orders after daylight."

There is nothing very funny in condi-

tions that are too liable to end in tragedy

as in those of trainmen being kept without

sleep longer than nature can stand the

strain. There was a collision on the New
York, New Haven & Hartford lately, re-

sulting in loss of life, and an inquiry into

a statement from him, in which he said

he was in a sleepy stupor caused by hav-

ing worked from Friday noon until 9
o'clock on Sunday morning preceding the

day of the collision and having only five

hours' sleep on Saturday. He said that he

asked for relief on Saturday, but did not

get it."

Regulating the legal hours of trainmen

is a difficult problem under existing con-

ditions of train operating, but great im-

provement might be effected if earnest

efforts were made to do so. As the State

authorities have shown themselves utterly

incompetent to effect a remedy, the Inter-

state Commerce Commission ought to

grapple the problem of regulating the

working hours of trainmen.

Sr

rWi

1-4

// /i^^h. \

the accident is thus reported in the press

dispatches

:

"By the finding of Coroner Charles A.

Doten to-day in the Long Hill railroad

disaster of Monday, George W. Holt, of

Pittsfield, Mass., the engineer of the east-

bound train, whose failure to obey orders

was the direct cause of it, is found guilty

of criminal carelessness. The Grand Ju-

rors of the town of Trumbull, in which

town the collision occurred, have been

notified of the finding and have decided

to prosecute Holt. He is now under

treatment in the Bridgeport Hospital, hav-

ing lost his right hand and sustained other

injuries.

"Coroner Doten visited Holt at the

Bridgeport Hospital yesterday and took

Privileges Enjoyed by Non Union

Workmen.
The labor disputes which have been so

prevalent and disastrous to business dur-

ing the past half year have made many
people and publications to express the

opinion that workmen and the country

generally would be more prosperous and

that the laboring millions would gain more
for their labor and be more affluent if

there were no labor unions, and if every

nian was free and unfettered in making
his own terms with his employer. A con-

dition exists now in Chicago which gives

the lie to this Utopian idea. When the

elevated railroads in that city were oper-

ated by steam locomotives the engineers

received $3.50 a day fpr about eight hours'

labor. When the change was made to

electric motors the pay of the men was
reduced to $2 a day and gradually it has

been squeezed down to $1.50 for a twelve

hours' day. An ordinary shovel laborer

cmnot be hired in Illinois at present for

less than $2 a day. The slaves of the

street-car plutocracy have lately been form-

ing unions to help themselves to more
equitable conditions, and the companies
are doing their utmost to suppress a move-
ment that is liable to increase the expense

of operating the lines that pay nothing

for valuable street privileges that have
cost them nothing. On the whole, we are

afraid that some employers will pay their

help starvation wages if they can do so

with impunity. The old axiom is good
that in union there is strength and some
employers of labor take care that the

means of defence by united strength shall

not be forgotten.

Cut Valve Seats.

It would be hard to prescribe a remedy
for a disease unless we know all the things

contributing to the disease. In regard to

those cut valve seats quoted in September
Railway and Locomotive Engineering,
in the opinion of the writer, it would not
be hard to locate the engines and to name
the brand. At all events your correspon-

dent has not given all the data necessary.

How are the engines handled on the road?

W. DE Sanno.
Kern City, Cal.

Among the interesting exhibits at the

Street Railway Association convention at

Madison Square Garden were several well

known in steam railroad lines. These in-

cluded Gold Car Heating Company, West-
inghouse Air-Brake Company, Westing-
house Electric & Manufacturing Com-
pany, General Electric Company, Gould
Storage Battery Company, Wheel Truing
Brake Shoe Company, Crescent Brake
Shoe Company, Brady Metal Company
and others.

By one of the unaccountable slips of the

tongue—or rather pencil (Dixon's, of

course)—the J. P. worked "Ashton
gages" into a description of Manning,
Maxwell & Moore's exhibit at the Travel-

ing Engineers' convention. This was
clearly intended for Ashscroft valves, as

everyone connected with railroading

knows without stopping to think, which
makes the slip all the more unexplainable.

The Russell Snow Plow Company are

building plows for the New York Central,

Central Railroad of New Jersey, Nickle

Plate, Delaware & Hudson. Bangor &
Aroostook, Lake Shore & Michigan South-
ern, Grand Rapids & Indiana. Buffalo,

Attica & Arcade and Somerset Railway
Companies. The goose-bone prophet has

evidently given them information of a

hard winter.
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Mistakes.

We have pubHshed several times lately

articles about mistakes in the application

and care of engine mechanism, and it is

simply amazing the ignorance displayed

by men of some experience in the way they

apply and handle engine mechanism. Not

so very long ago a train we were travel-

ing on stopped suddenly between stations

and after a time we went forward to see

what was the matter. The drip screw

on the auxiliary reservoir had dropped

out and the air escaped applying the other

brakes. The skill of the engineer was

appealed to and he partly plugged the hole

with a round file. Only partly, however,

so he proceeded to keep the brake on that

car in innocuous desuetude by taking off

the brake beams. He was indignant when
the scribe asked him, "Why don't you

cut out the brake of this car?" After

wrestling helplessly with the brake for ten

minutes more he became meek enough to

inquire, "How do you cut out the darned

car, anyhow?"

We once made a trip on a small river

steamer, and as usual got into conversa-

tion with the engineer. He soon learned

that we knew something about steam en-

gines and he asked, "Do you know any-

thing about injectors?" We acknowledged

having wrestled with that sort of water

passer on divers occasions. He said: "I

have had an injector on my boiler for

three months and it has never thrown

a drop of water." He wanted a little bit

of advice about it. We went, we saw, and

behold! the injector was secured upside

down.

Within the month we were traveling on

a train where the engine broke the piston

of a high-pressure cylinder. The engineer

did not know how to set the piston valve

to stop the supply of steam, and after

abandoning the train he proceeded home-

ward with the steam screaming through

the open cylinder. How far he went in

that condition was a problem that we could

not solve.

While traveling we naturally go out to

see what is the matter when an engine

fails to do its duty. We carefully abstain

from making suggestions to the engineer

unless we find that he is hopelessly in a

hole. Not long ago we found a man
clearing away the fragments left by a brok-

en back crank-pin. He took down the

side rod that had lost its connection and

then declared that he was ready to go.

We mildly suggested that there was a side

rod on the other side that deserved atten-

tion and he snapped out that he guessed

he knew his business. At the next start-

ing point the train began slowly to move
and then there was a wonderfully sudden

stop which proved to be quite protracted.

We sauntered forward to the engine after

a time and found that the man who knew
his business had fallen into serious trou-

ble. My inventory of the wreck was two
crank-pins broken, a cylinder head

knocked out and various rods bent out

of their original shape.

When an engineer is in trouble and does

not know what to do, he ought to be care-

ful about repulsing the advice of any person

who seems to know what he is talking

about. We once found an engineer in

great trouble over a trifling matter. He
had a ten-wheel engine which had a link

attached to the back end of the guides to

act as a safety holder if the main rod or

any of its connections broke. This link

broke away from its attachments and held

on to the main rod, making a most annoy-

ing rattle. The engineer of a limited ex-

press train stopped in night time and con-

cluded that the only thing to be done

was to disconnect that side of the engine.

After the train had stopped about half

an hour, the conductor came back and

said : "I understand that you are a master

mechanic ; I wish you would go forward

and help out the engineer." We went

forward and found the engineer trying to

knock the bolt out of the upper end of

the rocking shaft. It would not move-

Then we ventured the suggestion that dis-

connecting the side of the engine was not

necessary. "What in h would you do,

then, if you were in my place?" exclaimed

the harassed engineer. "Well," we said,

"there is nothing to interfere with the

working of the engine except that there

is a link rattling on the main rod. If you
do not like to hear that, disconnect the

front end and slip the link out." Perform-
ing that operation took about five minutes

and the conductor returning to the sleeping

car declared, "If this master mechanic had
not been with us we would have remained
here all night."

A chapter on popular mistakes would
be lengthened, not to say tedious, reading.

Increasing the Dues of the American
Society of Mechanical Engineers.

The important question of increasing the

dues in the American Society of Mechani-
cal Engineers will come up at the next
meeting, in December, and it is to be hoped
that it will have careful consideration be-

fore such action is taken.

As stated in the official circular advocat-

ing this increase, "the Transactions of the

society, bound in an annual volume, con-

stitute the principal return which the great-

er number of members of the society re-

ceive," and yet it calmly advocates an in-

crease of $10 a year in the dues, making
the volume cost "the greater number of

members of the society" $25 each.

While it is true the Transactions are not

all the majority of members receive and
that "there is an imponderable value which
attaches to membership in a professional

organization of national character which
has a creditable and distinguished stand-

ing in the community," it must also be re-

membered that a society n erely reflects

the character of its members, and that this

"imponderable value" is due to the high

standing of the members themselves, re-

gardless of the existence of the society.

The method of electing members has al-

ways been highly approved and has given

the society the proud distinction of being

an association where brains counted much
and money little ; but it is to be feared that

members who are never able to attend

meetings will feel that the Transactions are

decidedly expensive and that the "impon-
derable value of their membership" will

hardly warrant an increase of $10 per year

in dues.

Among the expenses enumerated are the

advance copies of papers and a return to

manu?cript for reading at meetings is sug-

gested, while the half-yearly catalogues are

also included. If the advance copies were

limited to the number of members and

mailed in advance, as at present, and then

the papers read by title only at conventions,

much tim.e and considerable expense could

be saved, for many copies are simply

wasted at conventions. If it is necessary

to curtail expenses, the half-yearly cata-
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logue can be dispensed with, or the large

one issued in January and the small one

in July, cutting this expense in half. The
method 01 registration is goo<l, but could

be done just as effectively with less ex-

pensive badges. We are confident that the

majority of members would prefer their

Transactions in paper covers, to be bound
by themselves if desired, to any such in-

crease in dues.

The main objection to the proposed in-

crease is that it falls alike on those who
reap the benefits of the added expenses and
"the greater number of members of the

society" who are prevented, for various

reasons, from enjoying them. It is not

altogether the extra $10 a year, although

there are many valuable members to whom
this would be a burden. But rather the

idea that it is necessary that the society

which we honor, and of which we are

pleased to be a member, should find it

necessary to so advance the cost of mem-
bership as to impose an unjust burden on

the majority for the sake of "increased

efficiency" to a comparatively few. Let

those who desire the additional benefits

—

or in fact any privilege that cannot be main-

tained with the present income per mem-
ber—pay the additional cost, instead of

adding it to the majority, many of whom
do not avail themselves of privileges to

which they are now entitled.

We are glad to note that the council is

using every means to secure the opinion

of members, although a letter ballot is not

authorized by the by-laws in cases of this

kind. We feel, however, that a two-thirds

vote of members attending conventions

should hardly be binding on the entire so-

ciety. It is well to be generous with

our privileges and assistance, but let us

first be just to all our members. Anything

that will tend to deter practical men from
becoming members is not to the best in

terest of the societv.

Overworked Train Men.

Since millions of dollars have been ex-

pended on safety signal devices, vesti-

bules, electric headlights and new meth-
ods of moving trains, it has been found

that accidents are still happening, and the

records show that in the p;iSt two years

two-thirds of the accidents that have oc-

curred on the big roads were due to over-

working the men. The man on the en-

gine is a very important factor, but this is

forgotten, and where the engine will not

-tand a long run it is cut off and the en-

gineer, who is supposed to be invulner-

able, is sent on through. The long, weari-

some strain of course tells and the old en-

gineers are being dropped one at a time,

either by official order or death, and new
men are being taken on who have energy

but lack experience. Consequently, ter-

rible accidents are happening every week,

due to an old man being worn out or a

young man being careless. If it could be

only hammered into the heads of officials

ihat a locom'otive cannot be run with a

slot machine at the throttle there would
be fewer derailments and collisions.

There was a case recently that justifies

comment. An old and faithful engineer

was suspended for sixty days for carry-

ing a friend on his engine. The superin-

tendent who suspended the old man put

a young man on his run and the young
man forgot his orders, pulled out in front

of a fast freight, and the result was eleven

persons killed, ten injured and the com-
pany salted for $70,000 damages. It would

have been cheaper to have soaked the red

tape and let the old man alone.

Big Engines and Big Ships.

With a track gage of 4 feet Syi inches

it is easy to see that the limit in the size

of locomotives is nearly reached and some
railroads already have locomotives that

are as large as can pass through bridges

and tunnels. The growth from the small

engine of the first railway decade to the

enormous modern freight engine has been

very slow, but it increased very rapidly

during the last decade of the nine-

teenth century. The tendency now
is, in all lines where power is used for

commercial purposes, to concentrate the

power in huge machines. This is particu-

larly apparent in electric appliances and in

steamboat machinery. The building of

immense ocean-going steamers has made
great progress in the last few years, and
!t is difficult to foretell the limit. Within

the month a British torpedo boat broke in

two in a rough sea and carried over sixty

men to a watery grave. It may be that

this line of weakness may control the

length of the world's great liners.

The idea of building up huge steamers

is old and gave place to a practical experi-

ment many years ago that was very costly

to those who put their money into the

enterprise. I. K. Brunei, a celebrated

British engineer, reasoned that a big

steamer could move cargo more econom-
ically than two ships of half the capacity

just as our railroad managers have found

out the advantage of using large-capacity

freight cars. Mr. Brunei was a man of

tremendous energy and push, and he per-

suaded capitalists to advance the where-

withal to build the greatest vessel that had

ever been put upon the stocks. The build-

ing of the vessel, which was subsequently

known as the "Great Eastern." was begun

on an island of the river Thames in 1854

and finished in 1859. That famous ship

was 680 feet long, 83 feet wide, 58 feet deep.

2f. feet draught and 24,000 tons measure-

ment. The engines developed 10,000 horse-

power. That was a most enterprising ex-

periment at a time when there were few

steamers that exceeded i.ooo tons meas-

urement. The vessel did not prove a com-
mercial success, principally because she

could not be berthed in ordinary harbors.

The British railway companies which are

experimenting with big locomotives are

encountering a similar difficulty because

nearly all the turntables and freight sheds

.still in use were built to accommodate
the locomotives and cars used fifty years

ago.

Although the "Great Eastern" was
found to be too big for the requirements

of her day the ocean-carrying business

has developed so much in the last half

century that ships of even greater capacity

are now in successful use. The latest

wonder in marine architecture is the

Kronprinz Wilhelm," which recently ar-

rived in New York from Germany. She
is a little smaller in displacement than

the "Great Eastern," being 21,300 tons,

but she has engines and boilers that devel-

op 35,000 horse-power, and can push the

huge vessel through the water at a rate

of 26.5 miles an hour. The furnaces de-

vour about 550 long tons of coal a day,

which represents the load carried by ten

of our 50-ton cars. The power exerted

by the engines exceeds that which can be

done by 24 of our heaviest freight loco-

motives—those, for instance, built by the

Pittsburgh Locomotive Works for the

Pittsburgh. Bessemer & Lake Erie Rail-

road.

Good Headlights.

There is considerable discussion among
locomotive men about the present form of

oil-burning headlight, in which its posi-

tion high above the track gets the severest

criticism.

Originally the headlight was designed

to show the position of switches and sig-

nal boards and throw light on obstruc-

tions while they were far enough aw'ay

so the engineer could stop, or reduce

speed to a safe limit, before striking an

obstruction.

The oil lamp will not serve that pur-

pose if the engine is moving over 10 mile<

an hour.

Headlights, when first used, were lo-

cated on the front of the smoke arch, just

high enough so the door would swing
open under the brackets. With extension

fronts they were placed on top. still far-

ther above the track, and now on the

large, modern engines they are, some of

them, 13 or 14 feet above the ground
From this elevated position very little of

the* light shows on the switch targets or

flat cars that do not clear the main track,

and still less on misplaced switch raiU

or obstructions close down.

On these large engines there is plenty

of room to set the headlight down below

the smoke arch, above the pilot and frame

back next the cylinder saddle; it is in no

more danger of damage from striking

cattle, etc., than the other lights were
years ago.

In this position the strongest part of the

beam of light would be just where it is

needed, about 4 feet above the ground

—

instead of 14 feet—so that flat cars could

be seen as far off as box cars, and ani-

mals or low obstructions be visible many
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times the distance with the high head-

light. The beam of light close to the

ground would attract the attention of

persons about to come on the track and

warn them to stop till the engine had

passed ; the high headlight close up to the

person never does.

The lower position of headlight, where-

ever it may be, would also do away with

a class of accidents that are becoming all

too numerous—falling down from the

front end when fixing the headlight. To
get up on top of a hot smoke arch and fix

a defective lamp, or even adjust it so as

to give a better light, is getting to be a

risky business. The hand-rails and steps

(when any are provided) along the side

of the arch are so hot that it is not safe

to touch them with the bare hand, and if

tlie engine is moving, a slip will disable a

man sureh'.

Headlights were an American safety

device, but they are no longer entitled to

that name, unless they are powerful

enough to show as far as safety demands
and placed where they will do the most

good without risking the life or limbs of

the engineer.

.\n oil headlight is of very little service,

except to show where the smoke arch of

the engine is located. In our correspon-

dence department appears an article on

L-lectric headlights, which deserves con-

sideration. We believe that the proper

place for even electric headlights is on

tlie front platform, for the same reason

that oil headlights ought to be placed

there.

BOOK NOTICES.

"A Hand Book for Apprenticed ^lachin-

ists." Edited by Oscar J. Beale. Pub-

lished by Brown & Sharpe Manufactur-

ing Company, Providence, R. I. Price,

$1.00.

This is a valuable book for any appren-

tice, and for that matter many full-fledged

machinists could probably get many sug-

gestions from it. Edited by one of the

liest mechanics it has ever been our pleas-

ure to know, it goes on to show the im-

iiortant points to learn and the importance

of little things, such as centering work
and paying attention to arbors or man-
drels. Through it all is a constant appeal

to the reason or common sense of the ap-

prentice, and the developing of this quality

is what makes our best mechanics. It is

fully illustrated, and its eleven chapters

give a fund of just the information an ap-

prentice ought to possess.

"How to Build a Three Horse-Power
Launch Engine." By E. W. Roberts.

Published by The Gas Engine Publish-

ing Company, Cincinnati, O. Price,

$2.50.

This is the latest work by the author of

the "Gas Engine Handbook," and is the

best book of the kind we have seen. It has
large pages, 10 x 13 inches, to allow good-
sized drawings—nearly half size in some

cases. There are fifteen chapters and four-

teen plates, giving very complete direc-

tions for building. The reasons for the

principal features are given, which is a

point of especial interest to amateur en-

gine builders or those who wish to become
familiar with the methods used.

While this is distinctively a launch mo-
tor and one for slow speed, it of course em-
bodies the same principles as for any other

purpose, making it of value to anyone in-

terested in gas engines. The publishers

send also a set of blueprints for $4 addi-

tional, if ordered with the book.

"Handbook on Engineering." By Henry
C. Tullcy. Published by Henry C. Tul-

ley & Co., St. Louis, Mo. Price, $3.50.

This is a very substantial and attractive

handbook for practical stationary engi-

neers and deals with the care and manage-

ment of dynamos, motors, boilers, engines,

pumps, injectors, refrigerating machinery,

hydraulic elevators, air compressors and

other branches with which the modern en-

gineer must be familiar. The author is a

member of the Board of Engineers of St.

Louis, and is in a position to know the

kind of information that is needed and

also the best manner of making it plain

and understandable. The electrical sec-

tion occupies 200 pages and appears to be

very clear and explicit in every case.

Steam engines of various types are pretty

thoroughly described and discussed at

about the same length, while refrigerating

and boiler plants also receive liberal at-

tention. Chapter 20 gives a long list of

questions likely to be asked at an examin-

ation for a license. They appear to be

carefully chosen for the most part, and

should prove valuable. Taken as a whole,

it is one of the best books for stationary

engineers that we have seen and should

find manv friends.

More American Citizens Jailed in

Mexico.

The practice of throwing American citi-

zens into Mexican jails in the most un-

justifiable manner seems still to go on in

Mexico and our useless representative.

Clayton, appears to do nothing but sym-

pathize with the tyrants against our peo-

ple. A recent dispatch from Porfiro Diaz,

Mexico, says

:

"William H. Mealey, the prominent

American raining man, who was arrested

and thrown in jail at Monterey, Mexico,

a few days ago, was brought here last

night and placed in a foul cell in the city

prison. His cell has a mud floor and is

reeking in filth. The United States Con-

sul here called to see the prisoner, but

admittance to the jail was refused. Al-

though the ofifence charged against Mr.

Mealey is bailable under the Me.xican

laws, all offers of bail have been denied."

If there was an ambassador from the

United States in Mexico worthy of his salt

he would have seen very promptly that

Mr. Mealev was admitted to bail without

delay. If this charge had been brought

against an English citizen, the Mexican
authorities would have been afraid to im-

prison him without proper trial.

Since writing the above we have learned

that the State Department directed Ambas-
sador Clayton to investigate the Mealey

case. Of course, he would not do anything

of the kind from his own volition, and his

investigations seem to be carried on in his

usual half-hearted way, with prejudice in

favor of the Mexican authorities. He
reported that he could not find out the

cause for !\Iealcy's incarceration.

Signal Colors.

The officials of the Pennsylvania are

discussing the question of the most suit-

able colors for signals, and it may be that

they will finally decide to abandon the

white light. With white as an all-clear

or safety indication, accidents are liable

to happen in case the green or red glass

is broken. On one or two occasions when
the red or green glass was purposely de-

stroyed bad wrecks have occurred.

The Pennsylvania officials are inclined

to take green as the all-clear signal, but

we should recommend that before com-
ing to a decision, a committee make a

visit to the New York, New Haven &
Hartford lines in Boston and see with

what success they are operating a yellow

light as an indication of safety. The white

light is the very worst thing that could

be used, especially in these days where
so many white lights of all kinds of in-

tensity are to be seen in the line of vision

on which an engineer has to look for sta-

tion signals. We believe that the Con-
solidated road of Massachusetts are mov-
ing in the right direction with yard signals

and their experience ought to be useful to

oth.ers.

We liave received a copy of the Proceed-
ings of the Fourteenth Annual Convention
of the Train Dispatchers' Association of

America. The convention was held in San
Francisco in June last and a great deal of

useful work was performed. Mr. J. F.

Mackie, 7042 Stewart avenue, Chicago, 111.,

is secretary, from whom copies of the re-

port can be obtained.

"Small Tools" is the title of a beautiful-

ly gotten up catalogue just issued by the

Pratt & Whitney Company, Hartford,

Conn. Nearly every illustration is a fine

half-tone and the result is very gratify-

ing. Those who wish to obtain the latest

information on taps, dies, reamers and
similar tools, as well as to see a fine

specimen of catalogue work, should send

for a copy.

The Cleveland Twist Drill Company
have been awarded the gold medal at the

Pan-American Exposition. This is the

highest award, and we hope the informa-

tion may be of interest to our readers.
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Heat and Motive Power.

BY ANGUS SINCLAIR.

FOURTH PAPER.

IIOT-AIR ENGINES.

'llu principal purposes for which heat

liy the combustion of fuel is produced by

the industrial world is to generate power

to drive machinery and to provide heat

for a vast variety of metallurgical pur-

poses. As the greater portion of the read-

ers of these papers arc interested only in

power problems, I shall confine myself to

discussing particulars of heat used as a

mode of motion.

The principal method employed to con-

vert the energy of heat into mechanical

work has been by means of steam engines

although greater efficiency per unit of

heat expended has been secured by the use

of gas and other heat engines. As the

liowcr medium for a steam engine has to

be burned in a furnace to boil water and

convert it into stcain. and as steam has a

tfreat tendency to lose heat, its vital prin-

ciple under the least provocation of a chill-

ing nature, and as the greater portion of

the heat received from the boiler passes

out through the exhaust ports, progres-

sive engineers and others long ago began

searching for some means whereby the

hot gases of combustion could be made to

produce mechanical work without the in-

tervention of steam.

It took engineers and scientists a long

time to ascertain accurately the efficiency

of a steam engine as a vehicle for convert-

ing the energy of heat into mechanical

work; but the truth was no sooner made

apparent than great efforts were made to

produce some kind of a prime mover

wliere the heat losses would not be so

extravagant. Very few persons who have

not studied the steam engine scientifically

are aware of the meagre return obtained

for the heat expended. The very best

types of steam engines supplied with steam

from the best forms of boilers seldom ex-

ceed an efficiency of lo per cent, of the

fuel consumed. In small engines the effi-

ciency seldom reaches 6 per cent, of the

fuel energy, and there are many small en-

gines fed by inferior boilers that do not

convert more than 3 per cent, of the heat

into useful work. Locomotives seldom

utilize more than 6 per cent, of the energy

of the fuel burned, and those badly run

down fall as low as 3 per cent, in effi-

ciency.

To make the case more intelligible for

our non-technical readers, I would ex-

plain. For every 100 pounds of coal

thrown into the furnace, the best engines

turn about 10 pounds into mechanical

work. With decidedly inferior engines

and boilers for every 100 pounds of fuel

consumed the energy of 3 pounds is con-

verted into work and 97 per cent, wasted

in various ways.

We have historical evidence that the use

of air engines dates as far back as the

crude steam engine, called an solipile.

descniied by Hero of Alexandria in J-^gypt veloped into a motor capable of perform-

130 years before the Christian era. After ing continuous useful work. As early as

describing the xolipilc, Hero specifies an- 1678 Abbe Hautefueille, a French ecclesi-

other modification of this apparatus, in- astical savant, proposed the use of gun-

tended for giving motion to automaton powder as a power for driving engines,

figures, so as to induce the idea of super- and he is reported to have made a crude

natural intervention among the supersti- kind of engine that was driven by the ga

tious multitude by whom the heathen tern- emanating from successive charges of gun

pies were frequented. Hero describes powder exploded inside of a cylinder; but

appliances where heated air instead of he was not sufficiently informed concern-

steam was employed, in order that the in- ing the forces to be controlled and util-

citing power was kept invisible. There is

no doubt that pneumatic contrivances

were extensively employed by the priests

in ancient times, not only for such useful

izcd. On that account he did not convert

his ideas into a successful engine; and it

is doubtful if he ever was ambitious to

make a gunpowder engine that would

work as opening temple doors and re- lighten the burdens of mankind. He wa-

lieving heavy manual burdens, but also one of the many savants of the seven-

for deluding the people; and it is easy to teenth century who experimented with

conceive that such treatises as that of power machines as a curious pastime.

Hero which explained the nature of those Hautefueille's work was not, however,

pious frauds must have been at the time fruitless, for it gave rise to numerous ex-

the occasion of infinite scandal. It is be- periments to achieve the work he had

lieved that the celebrated statue of Mem- failed to perform. A variety of gun-

non, which uttered sounds every morning powder engines were made by other in-

at sunrise, received its vocal accomplish- ventors. and some of them worked fairly

nients from the skillful manipulation of

compressed air by the priests. The me-

chanical and power devices described by

Hero were not of his own invention, but

had been in use for ages, performing their

work of utility or deception.

The ;eolipile, which was a fairly effi-

cient rotary steam engine, and was the

prototype of Parsons steam turbine, was

used more or less for domestic purposes

in some parts of the world up to the seven-

teenth century. The social cataclysm

which followed the fall of the Roman Em-

pire was fatal to many articles and insti-

well ; but no one seemed capable of design-

ing an attachment that would regulate the

charge, the consequence being that de-

structive explosions wrecked in turn the

best of the gunpowder engines.

The progressive tendencies which moved

engineers and inventors to labor on the

perfecting of a gunpowder engine next

found expression in the inventing of hot-

air engines. The tendency in this direc-

tion was very much stimulated through

the investigations into heat phenomena

made by Sadi Carnot, a French scientist

and founder of the modern science of

tutions used by the ancients, which would thermodynamics. In 1824 he published

have advanced civilization and promoted "Reflexions sur la Puissance Motrice du

human progress under favorable condi- Feu" (Reflections on the motive power

tions. But conditions were such that use- from fire), in which he propounded the

ful appliances used in the ancient civiliza- great principle that the useful effect of any

tions had to be invented over again when heat engine was independent of the nature

the world began to revive from the oppres- of the working fluid and depended solely

sion and darkness of the middle ages. on the extremes of temperature in the

During the seventeenth century a spirit working cylinder.

of inquiry became active among learned Carnot's ideas were disseminated slowly

men and a great intellectual awakening among students of heat engines, but others

spread among the philosophers of the more closely in touch with the scientific

whole civilized world. This led to many world gradually took them up. Professor

attempts to produce engines that would Rankin, of Glasgow University, one of the

utilize some of the natural forces known greatest mathematicians the world has

to the world for power purposes. Of the ever known, sustained Carnot's theories

various experiments tried during the and in 1854 read a paper before the British

seventeenth century to design a power mo- Association for the Advancement of

tor, none of them was so practical as the Science, in which he expressed the belief

engines described by Hero. The question that the most economical mode of de-

has frequently been asked. Why did the veloping motive power from heat would

inventors of the seventeenth century not be by means of air rather than of steam.

profit by the knowledge regarding prime

motors revealed in Hero's treatise on me-

chanics, which he called "Spiritalia seu

Pneumatica"? That work has been trans-

lated within the last century, but it is

doubtful if any of the savants searching

after knowledge 300 years ago had ever

heard of Hero's work.

Experiments with so-called internal

combustion engines were carried on many

years before the steam engine was de-

The mechanical difficulties in the way of

using heated air instead of the vapor of

water was nothing to the scientist. He
recommended the medium of heat trans-

mission least susceptible to cooling in-

fluences.

The hot-air engine has proved a suc-

cess so far as converting heat into work is

concerned; but its scope is very limited

and it has never proved so economical as

a steam engine; but the cost of installation
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is low and there is no boiler to require

skilled attention.

Hot-air engines may be loosely divided

mto two classes—those which draw the

working medium directly from the atmos-

phere, heat it and then discharge it into

the air at the end of the stroke. The
second class embraces those which employ

continually the same air, which is alter-

nately heated and cooled but is not allowed

to escape. To the first class belong the

Ericsson, Wilcox, Roper, Shaw and Belou

engines ; to the second the Rider, Merrill

and Laubereau. The second class have

the advantage that they admit the use of

high pressures, but refrigerating appli-

ances must be used with them which are

not necessary with the first class.

It is practicable to use a higher work-

ing temperature with air or other gas en-

gines than with steam because there is

no fixed relation between the tempera-

ture and pressure of air, and there is no

air of very high pressure for a hot-air

engine, which was about Z7 pounds. He
also invented a regenerator which greatly

enhanced the efficiency of the engine.

Professor Rankin investigated gas engines

and held that while Ericsson's engine was

0.26, that of Stirling was 0.3 in effi-

ciency with a higher furnace efficiency

than that of Ericsson's. The weak point

about these engines was the tendency of

the heating cylinder bottom to burn out.

The principal heat engines now in use

are those mentioned in a previous para-

graph. They embrace American. British

and French machines. They are used a

great deal for light purposes and for other

light work and hundreds of them are

to be found in business-house cellars in

New York and other American cities.

They are valued most because they are

perfectly safe in ignorant hands, and be-

cause no steam boilers have to be used

with them.

five chief railroad lines converging in Chi-

cago, to devise means for the establishment

of a union station, toward the expense of

which, in part, the city of Chicago will

contribute. At present there are seven

passenger railroad stations in Chicago,

distributed at very inconvenient distances,

and these seven do not include the minor

local stations for suburban traffic. From
Washington the announcement comes that

the Baltimore & Ohio and Pennsylvania

Railroad companies' officials have about

agreed upon a projected union station at

the national capital.

An official of a Queensland railway or-

dered several engine drivers to be dis-

ciplined for using the Westinghouse air

brake excessively. They appear to be about

as tender about using brakes freely in that

colony as they are about using engines on,

some English roads. An embarrassing

thing for the Queensland officials was that

BROOKS OIL-BURNING ENGINE FOR SAN PEDRO, LOS .\NGELES & SALT LAKE. HALF-TONE CUT AND DESCRIPTION ON FRONT PAGE.

waste from condensation due to wide lim-

its of temperature as in the steam engine.

The first successful hot-air engine was
built in 1827 by Robert Stirling, of

Dundee, Scotland, after his own designs.

He spent several years perfecting it and
then the engine was put to work in a

foundry, where it supplied power for many
years. Stirling employed air of high pres-

sure, and there is good reasons for believ-

ing that his was the most efficient air

engine ever built. Innovations from the

slow, ponderous steam engines of Watt
were not popular in Scotland those days

and the linen makers, for which Dundee
has been famous, had no use for an en-

gine whose movements could not be ac-

curately adjusted, and on this account a

valuable invention was permitted to fall

into desuetude. Years later other invent-

ors returned to the development of the

hot-air engine, but none of them seemed
to perceive what were the most valuable

features of Stirling's engine. He used

Hot-air engines do not stand forcing

very well. A few years ago many of them
were used at railway pumping stations.

A railroad man is always ready to push

any apparatus to its utmost capacity when
he thinks it necessary. These engines

proved the source of much heart-burning

to the mechanical department which had

to keep them in working order. The gas

engine has been driving the hot-air engine

out of late vears.

several of the engme drivers called up for

punishment did not have the Westing-

house brake upon their engines.

New Union Stations.

Two .\merican cities of first importance

as railroad centers, which have not here-

tofore secured "union" stations are Wash-
ington and Chicago. In Chicago, which

boasts a greater railway mileage within

its corporate limits, a larger number of

railways entering and going from it and a

larger daily average number of cars than

any other city, Mayor Harrison was re-

cently asked to appoint a committee of

five, made up of representatives of the

Two large railway wagons have just

been completed by the Darlington Wagon
& Engineering Company for Messrs. Shef-

field and Twinberrow, the patentees, of

Newcastle-on-Tyne. They are construct-

ed on an entirely new principle, and are

specially designed to cope with the in-

creasingly heavy traffic, both being of ex-

ceptionally high capacity. The "hopper''

coal wagon has a capacity of 32 tons, is

built of the best Siemens-Martin steel

plates, 3-16 inch thick, and has a length

from buffer to buffer of 39 feet 10 inches,

with a height from the rails of 9 feet. It

is built with sloping sides, and is fitted

with two hoppers for discharging the coal.

The hoppers are operated by a winch,

which withdraws a sliding bottom, instead^

of the usual fall-down doors. The weight

of the empty wagon is about 12!/ tons.
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Brake Leverage (Continued).

Fig. 51 illustrates a type of the four-

point lever, where we have the hand brake

and the air brake acting as combined Pow-
ers, the usual Fulcrum point at the tie rod

and the usual Work point at the outer end

of the lever. An analysis of this lever

shows that we have the Power at hand

brake and the Power of the air brake tend-

ing to rotate this four-point lever counter-

Fig. 5t

clockwise around the Fulcrum point F at

the tie rod, and the work performed by the

lever tending to rotate the lever about the

fulcrum point in a clockwise direction.

The forces acting on this lever may be

computed in two different ways by taking

the result of the hand brake alone oper-

ating upon the lever, and afterwards the

result of the air brake, or the two Powers,

the hand brake and the air brake com-
bined, may be taken.

Fig. 52 is a sketch of the cylinder lever

in question, being operated upon by the

hand brake alone, the force at the Fulcrum
and the working force. Here the power of

the air brake has been omitted. Solving

this lever, we have the statement as fol-

lows:

P X 16 = IV X 24.

In other words, F is the Fulcrum point

around which the lever tends to turn. The
force P with its lever arm of 16 inches

tends to rotate the lever in a counterclock-

wise direction, while the force W, with its

ir -100 [ba.

Fi<J. J2

P—IJO lbs.

Fig. 53

lever arm of 24 inches, tends to revolve

the lever in an opposite or clockwise direc-

tion.

We will assume, in the absence of any

definite data, that the power exerted by

the hand brake on the lever is 150 pounds.

Putting this in the above statement we
have

:

150 X 16 = If X 24.

Multiplying out, we have:

2400 := IV X 24.

Solving for iV, we have

:

2400
»•'=

24

Therefore the work done at the opposite

end of the lever by the hand brake, which

exerts a power of 150 pounds, is 100

pounds. Inasmuch as the hand-brake pow-
er is 150 pounds and the work done is

100 pounds, the force at the Fulcrum point

must therefore be

:

ISO lb. -j- 100 lb. = 2501b.

Fig. S3 illustrates the results of the com-

putation in analyzing the forces acting on

the lever when 150 pounds is .ipplied at the

hand brake.

Fig. S4 is a sketch of the lever as oper-

ated upon by the air brake alone, omitting

the hand-brake power. In this case we
have a Power of 3,000 pounds with a lever

arm of 8 inches, tending to rotate the lever

in a counterclockwise direction around the

Fulcrum point F, while the Working stress

at the opposite end of the lever, with its

lever arm of 24 inches, tends to rotate the

lever in a clockwise direction. The state-

ment for this lever would be:

F X 8 = W^ X 24.

Multiplying out, we have

:

24000 = IV X 24.

Solving for IF, we get

:

24000 lb.
Iv = —— = 1000.

24
Therefore the work done on the lever by

the air brake alone, omitting the hand
brake, is 1,000 pounds at the outer end of

the lever. As the Power of 3.000 and the

Work done of 1,000 pounds operate in con-

junction against the force at the Fulcrum,
the stress at the Fulcrum point must there-

fore be

:

3000 + 1000 = 4000

;

and the direction of the force at the Ful-

crum point is opposite or to the left of the

page, while the Power and Work forces

are toward the right-hand side of the

page. Fig. SS illustrates the solution of

the problem we have just finished.

For an exercise, we will now take the

four-point lever as operated upon by all

four forces at once. This condition is

illustrated in Fig. 56, where we have a

hand-brake power of iso pounds with a

lever arm of 16 inches, and an air-brake

power of 3000 pounds with an 8-inch lever

arm, tending to rotate the lever in a coun-

terclockwise direction about the Fulcrum
point F. The force at W, the outer end
of the lever, with its lever arm of 24
inches, tends to rotate the lever in a clock-

wise direction, against the combined forces

of the air brake and hand brake. Know-
ing all the lever arms, the hand-brake

Power of ISO pounds, and the air-brake

Power of 3000 pounds, we have next to

find the force exerted at the outer end of

the lever at IV. Putting this in a short-

hand statement as before, we have:

(150 lb. X 16) -f (3000 X 8) = IF X 24.

Multiplying out, we have:

2400 + 24000 = IF X 24.

Adding, we have:

26400 = (F X 24.

W^lOOO Iba.

Solving for W, we have

:

26400
" = .:: = 111*3,

24

which is the Work done on the outer end

of the lever at IV.

As the hand-brake Power of 150 pounds,

and the air-brake Power of 3000 pounds,

and the Work done at I-F^ which is 1 100

pounds, must be oft'set by the force at the

Fulcrum, the force there must then be the

sum of these three forces, which is

:

ISO + 3000 + 1 100 = 4250 lb.

Therefore the force exerted at the Ful-

crum point is 4250 pounds, operating to

the left of the page, while the other three

are directed opposite to the right of the

page. Fig. 57 illustrates the solution of

the problem as a four-point lever.

Proportion of Levers.

When we speak of the proportion of a

lever, we have in mind the amount of

Work that a lever will put out or deliver

with an applied Power of any amount.

If W=f

tilF=?
It/P=3000 lbs.
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!;as a power of looo pounds applied at its

top end, which is to do a certain amount

of work at the brake shoe. Perhaps an

easy way to remember the proportion of

a lever is that the Power arm divided l)y

the Work arm gives the proportion of the

lever. In other words, the Power mul-

tiplied by that part of the lever between

Power and Fulcrum, and divided by that

part of the lever between Fulcrum and

Work, will give the proportion of the lever.

In the case in Fig. 58 the Power arm is 30

IF= 1000 Ihs.

F^4000 lbs.

Fig. 5*

and the Work arm is 6 inches. Putting

•his in the form of a fraction, we have \",

which, when reduced, equals 5. Therefore

the proportion of this lever is 5 to i.

The sketch in Fig. 59 illustrates the cyl-

inder lever on a freight car, and its propor-

tion will be found in the same way,

which is 5*1, which, when reduced, is yi.

Therefore the proportion of this lever is

'/} to I. In other words, the Power of

3,000 pounds does Work at the opposite

end of the lever of 1,000 pounds.

Fig. 60 illustrates the Hodge or floating

lever of a passenger car brake system. For

example, suppose the Power exerted at the

middle point of the lever is 8,000 pounds.

Multiplying this by the Power arm, which

is that part of the lever between the middle

hole and the outer hole to the hand brake.

nv 20 inches, and dividing that product by

I he length of the Work arm, the distance

))etween the Work and Fulcrum point, or

40 inches, we have

:

8000 X 20
: = 4000 lb.
40

Therefore the proportion of the lever

arm divided by the Work arm is jj = I,

and the Power of 4700 pounds entering the

lever is exactly equal to the work done by

the pull on the opposite end.

Lever No. 2 is a ^ to i lever, or f5 ;= 14.

The pull leaving lever No. 2 is H of 4700

pounds = 2350 pounds and becomes Power
upon its entering lever No. 3.

Lever No. 3 has a Power arm of 30

inches and a Work arm of 6 inches, or

^ = S. the proportion of the lever which

is 5 to I. The work done at the brake

shoe therefore is 5 multiplied by the

Power, 23501b. = 117501b.

The pull leaving the lever No. 3 is the

difference between ii75olb. and 2350 lb. =
9400 lb., which becomes the Power enter-

ing lever No. 4 at the bottom end. Lever

No. 4 has a Power arm of 25 inches and a

Work arm of 20 inches. Hence the pro-

portion of lever No. 4 is

25
9400 lb. X = 11750 lb.,

20 4 ^-^ 4

the work done at the brake shoes on this

beam. The stress on the levers 5, 6, 7 and

8 of the opposite end of the foundation

brake rigging shown in Fig. 61 may be

ascertained by a similar procedure as that

just gone over.

The question here might be asked, why
does the live lever No. 3 have a propor-

tion of 5 to I, while the dead lever has a

proportion of one 5-4 to 1 ? Especially is

this question likely to be asked when it is

observed that the short end of lever No. 3

will divide into the long end the same

number of times that the short end of

lever No. 4 will divide into its long end.

It must be remembered, however, that in

lever No. 3, the Power entering the lever

is 2350 pounds, which has a very long

Power arm and short Work arm. while

the Power entering lever No. 4 is 9400

pounds and the Work arm is much longer

in proportion to lever No. 3. In figuring

brake leverage through by proportion, this

sjiould be carefully remembered. How-

lever No. 3, which is a 5 to I lever. This

will give us the work done at the brake

shoes on one pair of wheels. As there are

four pairs of wheels under the car, we
must multiply this product by 4, in order

to get the total braking power of the lever-

age system.

Illustrating tliis procedure, wc l;ave:

15 20 30
-t'°-' >< 15 >^ 40 ^ 6

F^4000 lbs.

Cancelling .ind reducing fractions, we
have

:

4700 X Ji X 5, or 4700 X ^ = ^^^- ""•

2 2

= 11750 pounds,

the pressure at the brake shoes on one-

pair of wheels. Multiplying this result by

4, the number of pairs of wheels under the

car, we have 1 1 750 X 4 = 47000 pound ^

total braking power.

( To be continued.)

To Correspondents.

We frequently receive communications

from correspondents having devices they

wish illustrated and described in our col-

umns. In a number of in.stances the pho-

tographs or sketches of the devices are

utterly unfit for reproduction, and we are

therefore unable to use them. Often the

writer will send no description whatever,

merely stating that the sketch is self-

explanatory and authorizing us to write it

up. Doubtless many meritorious ideas are

lost in this way, whereas both the corre-

will be described by the fraction fS, or yi.

That is, the proportion of the, lever is 1-2

to I.

It is unnecessary to know the class of the

lever. However, it is quite important that

the Power, Fulcrum and Work points shall

be carefully located. It should be remem-

bered that Power point is the point where

the power enters the lever, and the Work
point is the point where the work is done,

and where the pull passes on to the next

lever.

Fig. 61 shows the foundation brake gear

on a medium weight passenger car. Lever

No. I is a I to I lever—that is. the Power

ever, later on, we will pursue this part of

the question a little further.

In Fig. 61, where the proportions of the

levers are symmetrical—that is, even;

whole figures, no fractions—there is an

easy method of figuring the brake power

by proportion; but when fractions appear,

it is best to use the usual methods of com-

puting. In this case we can start with a

cylinder pressure of 4700 pounds, multi-

plying it by the proportion of lever No. I,

which is I to I. Multiply that product by

the proportion of the Hodge or floating

lever, which is a J/2 to I lever, and mul-

tiply this product by the proportion of

spondent and our readers would be bene-

fitted if more care were taken in the prep-

aration of the illustration and description

of the devices before being sent to us.

While we are always glad to correct errors

and smooth over rough spots in copy sent

us, we much prefer that the foundation

part be supplied by the correspondent.

The Proceedings of the Eighth Annual

Convention of the Air-Brake Association

is now on sale. Send us 50 cents for paper-

bound copy, or 75 cents for leather-bound,

post paid. Also "Examination Questions

and Answers" on the air brake, 25 cents.
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CORRESPONDENCE.

Wanted, More Compressed Air.

Here is a slorv with .1 very plnin point

which you may see lit to iisu in the Air-

Brake Department

:

"There's no use talking." said Johnson,

our air-brake instructor, day before yes-

terday, "only one pitnip on these big, fast

10 set the air pretty tight fur the wheels

and tracks were slippery. I reduced the

pressure 21 pounds, but I thought we
weren't slackilig up quite enough, so I

turned on that pneumatic sander to give

her a better hold. Then I set the bell-

ringer going, for the station just at the foot

of the grade. I remembered that I had

started the oil to the driving journals at

the top of the grade— for we'd be Ejnins; so

{^^^^^^^gyisnLr «» L„^

.M'TOMATIC AIR

I'ARTICU

engines isn't enough. Yes. I know they

have the gj^-inch, but that doesn't keep

enough air on them for what's required

nowadays.

"The 8-incher was designed waj' back

.-md was meant for from two- to five-car

passenger trains, and it did all right for

them; but in these days of very long trains

—ten to seventeen cars—the pump has to

keep about 900 feet of train filled with 70

pounds of air to the square inch, let alone

a large-capacity main reservoir holding 90

pounds. So they made the 95'2-inch pump,

but look at what's come since then. Take
one of the new Atlanticers, say the 2880,

designed for the heavy fast expresses,

."^he's up to date in every respect, but look

how she depends on air.

"There's her air-sander ; she's got a pipe

ahead of the leading driver and behind her

main and one in front of her bogies. She

has an air bell-ringer, and it's being used

al) the time over this division, there are

so many grade crossings and stations.

Then she drives oil to her journals by air.

and the water scoop on her tender is oper-

ated by air. Besides all these, she is

equipped with high-speed brakes, which

call for no pounds in her main reservoir

and go in her train line. And she has only

one 9H-iiich pump to do all the work.''

Jim Kiley, who is running the Chicago

Express on our division, had been listening

with interest to the instructor's complaints.

"You're right, Mr. Johnson," he said.

'I had a close shave last Wednesday on

account of that. It was on the east trip,

which is mostly down grade, as you know.

The train was delivered to me from the

other division almost 20 minutes late, so 1

let her go. to make up as much of the time

as I could. I had the '2882' and she went

like a streak. It was raining hard just as

we nearcd the Arlington Hill, so I had

WRtTF. MR. L. D. WOODWARD. .lAtKSO.N, .MISS., FOR FURTHER

LARS.

quick I wii> afraid of a hot-box. so I shut

olf the air valve just before releasing the

brakes. Well, say, when I let them off

you ought to have heard that pump go

!

Jiminy ! I thought she'd pound loose sure

if she didn't run hot and stick. But I

was lucky that time, and she did neither.

But when I applied the air again, half a

inile down the line, she was still working

away like the dickens, and only had 75

pounds in the train line, in place of the 90

I wanted ! What we need is an auxiliary

pump, something like the one proposed

by Mr. Rich last July in Railway .\nd

Locomotive Encixf-eri.vg. or. better still,

another g^-inch." A. P. Paysox.

Xezt' York Citv.

Water Jacket for Air Cylinder of Air

Pump.

After having read Railw.\y and Loco-

motive Engineering for quite a while and

heard the complaints about hot-air pumps
I have gotten up a plan for keeping the

pump cool. Please tell me if it is prac-

ticable and if it has ever been tried.

Here is my plan : Locate the pump so

that the air end is on a line with the center

of the tank. Have the air end of the pump
cast with a cavity around it, and pipe the

right-hand injector suction into and

through this cavity, so the water from the

tank to the injector will form a water-

jacket on the pump and keep it always

cool. I send you a sketch so as to make
myself plain. C. M. Cooke, Jr.

Bessemer City, N. C.

[We believe that the idea is not alto-

gether new, and that it has been tried be-

fore. It is, however, a good one, although

perhaps a little in advance of the present

l*ipe to Injector

jn.

Wiitvi
Spare

_}t'ti.tcr

SpiirK

I'lpej'roni Tank >̂ JS)>>

WATER-JACKETED AIR Pl'MP CYLINDER.

time, and may be called a refinement in so

far as it pertains to locomotive practice.

That, nevertheless, does not detract from

its real value. The cooler the air can be

delivered by the pump, the higher will be

the efficiency of the pump, and the less

liable will be the tendency for water to

collect in the train pipes.—Ed.l

AUTOMATIC DRAIN COCK, PROPOSED BY

sam'l STEEBENS.

Brake Piston Replacer, Working from

Pressure End of Cylinder.

I herewith send a few sketches for illus-

tration and I hope, with the explanation

attached, you will be able to see the use of

this tool and its benefit.

The part marked A you will note is

nothing more than a plain ring 2-;s inche>

on the outside and an inch hole through

the center, with three holes bored at an

angle in a triangular shape around the cir-

cumference. We next make three pins, as

per Fig. B, to insert in these holes. We
then have a tapered drift, as per Fig. C.

with a square on the same end. in which

there is a ig-inch hole tapped. The ta-

pered drift is put in the center hole of

Fig. A, and, as it enters, pushes out the

pins B in the same manner as a flue ex-

pander pushes out the rollers. We next

screw the bolt D in the small end of the

tapered drift C. W'q arc now ready to put
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in the packing leather of a tender brake

piston by putting this device in the bushing

of the piston rod.

We next call into use a machine some-

thing like that illustrated in Fig. E. the

lower part of which is nothing more or

less than a skeleton frame which fits over

the non-pressure end of the tender brake

cylinder. The lower part, 2, and the upper

part, 3, are pieces of copper pipe in use as

a cylinder. No. 4, into which this pipe

screws, is one of the old-style signal re-

ducing valves that were formerly used on
the main reservoir. At the point 4 we have

a three-way cock, I, to which is attached

the air hose. On the other end of this air

hose we have a drain cock. When we want
to apply a packing leather to one of our

lender brake cylinders we cut out the

tender brake, take out the drain cup cock

under the tender and attach our hose at

its place, and pump up the train line. When
this arrangement is in place we turn on

the air, and the piston and packing leather

is pulled in at the pressure end of the

brake cylinder, the spring compressed and
held until we get the head fastened on
cylinder. Then it is released by the three-

way cock, I.

We think this is a splendid way of put-

ting in packing leathers, and if some of the

other boys will make one, I believe they

will find they have a good labor-saving

device. C. M. Tritsch,

Air-Brake Inspector

Western Maryland Railroad.

Hagcrstown, Md.

Air Hose.

Much has been said and written regard-

ing defective air-brake hose, particuarly

as to its bursting, resulting in damage to

cars and lading, delays, etc., but in the past

little effort seems to have been made to

locate the causes which contribute largely

to this state of affairs, it evidently being

generally accepted as a matter of fact that

hose will burst occasionally attended with

results more or less destructive or vexa-

tious.

The Car Foremen's Association of Chi-

cago has not been satisfied that this fre-

quent hose disruption was. as a rule, a

result of normal conditions, too many near-

ly or quite new hose of first-class manu-
facture having been found opened up suf-

ficiently at least to destroy their usefulness,

and the association is to be commended
for its departure from well worn paths in

appointing a committee to carefully look

into the subject for the purpose of ascer-

taining to what extent hose becomes de-

fective through natural wear and tear, as

well as from other causes.

This committee reported at the October

meeting and that report is convincing that

very many of the evils relating to defective

hose may be -avoided if the hose is not

subjected to unfair usage and its allied

parts, train pipe, hangers, etc., are given

even only ordinary attention and care.

The report covers all defects the com-
mittee could find pertaining to ruptured

air hose and other portions of the air-

brake system in intimate connection with it,

which includes train pipe, train-pipe brack-

ets, angle cocks, air-hose clamp, hose nip-

ple, hose, hose coupling and coupling pack-

ing rings.

The report points out the causes of train-

pipe hangers under end sills being bent out-

ward, which practically shortens the hose

;

variations in location of angle cock from
that prescribed by the Master Car Build-

ers' Association, it being usually located

too far from the center line of car ; loose

hangers, which permits shifting of the train

pipe, thereby affecting the hose ; improper

location and angle of the angle cock, both

initially and as a result of pipe shifting;

lack of uniformity in attaching hose to

angle cock, resulting in hose couplings

failing to register without twisting the

of material they contain.

What is said regarding the switching of

trains without parting the hose couplings

by hand is particularly appropriate, for, so

long as trains are so switched, the damage

to hose will be abundant and serious.

Splicing hose is not commended, unless the

splice be placed in the center of the hose.

Dummy couplings of the present stand-

ard form, the committee states, if properly

located, do not contribute to kinking or oth-

ei injury to the hose, but rather protect

it when not in use. Substitutes for dummy
couplings do not find favor with the com-

mittee, at least those produced up to the

present time, they not having proved ef-

fective under all conditions and contain-

ing elements of danger as well.

We believe there is much in this report

that is well worthy of careful considera-

tion, and if the suggestions are carried out

will certainly contribute largely in correct-

ing the troubles above enumerated and

promote economy in what is the most cost-

ly portion of the air-brake apparatus to

maintain. S. J. Kidder.

Chicaoo. in.

Reversing Plate for Air Pumps.

I herewith furnish you a sketch of an

air-pump reversing plate, which will assist

greatly in reducing engine failures.

J. E. OSMER.

Clinton, Iowa.

[We would be obliged if our correspond

ent would write us further on this device

and state a little more fully wherein the

device is superior to the older form, giving

also any further data or information thai

he believes might be of interest to our

readers.—Ed.]

Have you got the latest air-brake books ?

The latest are the "Proceedings of the

Eighth Annual Convention of the Air-

Brake Association" and the "Examination

Questions and Answers."

KIG. E—PISTON REPL,\riNG DEVICE

hose ; disrupting the inner lining of hose

by forcing into them rough nipples with air

pressure machines, etc.

A chapter is devoted to hose clamps, call-

ing attention to their improper length,

clasping the hose too tightly, cutting the

rubber cover, forcing the lip of the clamp

into the hose, a somewhat common prac-

tice, the result of carelessness ; improper

location nf clamp on hose and the quality

There is probably no book on air brakes

that will post a man so thoroughly as the

"Examination Questions and Answers"

adopted by the Air-Brake Association at

the Chicago convention last May. Both

the Westinghouse and the New York

brakes are treated, explaining their opera-

tion, disorders, symptoms and cures.

Mailed postpaid for 25 cents. Send for a

copy.
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QUESTIONS AND ANSWERS
On Air Brake Subjects.

194) J. \V. G.. Bridgeport. Oliio, writes:

Give rule for finding brake cylinder

pressure with any given reduction in train-

line pressure? A.—Sec Q. and A. No. 60
on page 262 of our June number.

(95) T. E. F., Bergen, N. J., asks:

How do you figure out the leverage of

a lever having four connections, as the cyl-

inder lever, for instance, of a freight car'

A.—See the article on "Brake Leverage"
elsewhere in this department. This ex-

the wlieel would have to be considered.

However, there is so little difference in the

size of car wheels and also in locomotive

wheels that the question is of trifling, if

any, practical consideration. The consid-

eration of the effect of the different quali-

ties in brake-shoe metals, friction of mov-
ing parts and release springs is of far

greater importance, yet they pass almost
entirely unchallenged.

(100) N. M., New Orleans, La., writes:

Engine equipped with high-speed brake
and cut in for same (through mistake) on
freight would register no excess pressure

I
ed

!

I
I

PROPOSED CH.\XGE IN REVERSING PLATE.

ample has been put in for your special

benefit

(,96) J. E. L., Walnut Springs, Tex.,

w rites

:

In a full emergency application, please

advise in what proportion auxiliary and
train-line pressures enter the brake cylin-

der—gage on engine showing 70 and 90
pounds. A.—The auxiliary reservoir sends

to the brake cylinder about two and a half

times as much as the train pipe.

(97) J. G., New Orleans, La., writes

:

Why is it that with a light engine, with

D-8 valve, after service application, the

preliminary exhaust will leak with valve

on lap. A.—The rotary valve or seat is

probably cut and leaks. If there is a leak

of this kind there is probably a light escape

of air also at the train-pipe discharge port,

especially if the ring in the equalizing pis-

ton is in good condition.

t98) G. T., Chicago. 111., writes:

On a certain engine there is a small pipe

connected underneath the engineer's brake

valve to the pipe leading from the main
liruni. What is it for? A.—The state-

ment of the data on the pipe and its con-

nections is not very full or clear. It is

possible that the pipe may connect the

n>ain reservoir with the air signal appara-

tus. Again, it may carry air to the Sander,

bell-ringer or other apparatus operated by
air pressure.

(99) J. A. S.. Creston. Iowa, asks:

Why is not the diameter of the wheel of

a car or locomotive taken into considera-

tion when figuring for brake leverage?

A.—If the problem of brake leverage were
reduced to minute refinement, the size of

with well open throttle, but when throttled

down would register proper excess. A.

—

Neither the wide or partial opening of the

pump throttle should have any effect on
excess pressure, except in the opposite way
described—that is, a wide-open throttle

would give excess when a partially closed

one failed to give it. Possibly in cuttingyour

high pressure in, you forced up your equal-

izing piston off its seat, permitting the

pressure to escape at the angle fitting and
getting no excess; then, while working
with the throttle, the piston seated, allow-

ing excess to be accumulated, thereby giv-

A.—The equalizing piston was probably

fast in the brake valve, and all train-pipe

air passing out had to escape past the

equalizing piston packing ring, thence to

the atmosphere through the preliminary

exhaust port. The packing leathers in the

driver brake cylinders were perhaps in bad

condition also. With the twenty cars air

was sent to the driver brakes so slowly

that it leaked past the leathers without

setting the brake. With the light engine

the pressure went more quickly to the

cylinders, and the brake would therefore

set,

(102) A. P. P., New York city, writes;

There is one thing about those brake

levers that I don't understand. Take, for

instance, the lever No. 2 in Fig. 37 on page

399, September issue. The fulcrum can-

not be at the point where Fig. 2 is (upper

end of the lever), for that moves with

every application of the brakes. Neither

can it be at the extreme lower end. And
I don't see how it could be at the brake

shoe, for that moves, too. Please tell me
where it is. A.—The lower end is the ful-

crum point. In brake leverage the fulcrum

point is not necessarily stationary. In fact,

we care nothing at all about any of the

points on the several levers of the founda-

tion brake gear until after every lever has

completed its travel or movement and
"stands still and pulls." Then we seek the

powder, work and fulcrum points of each

individual lever separately, calculate the

stress on each point, then pass on to the

next lever. The power point is always
the point where the energy enters the lever

to do the work. The work point is where
the work is done, such as the brake shoe

on the brake beam lever, the outer end of

the cylinder lever or the end of the floating

lever leading to the brake-beam lever. The
fulcrum point is the point which gives the

lever its "brace." We care nothing about
any of the levers while they are coming

PROPOSED CH.\NGE I.N REVERSIXU l'L.\TE.

ing the impression that the changing of the

pump thottle did it.

(loi) N. M., New Orleans, La., writes:

On a freight engine, with leak in the

signal line, also leak in train-line pipe to

air-puiup governor D-8 valve, driver

brakes would not apply in service applica-

tion (twenty cars of air) but would apply

with service reduction with light engine.

In both cases the train line would not

exhaust through train-line exhaust port.

Preliminary exhaust port worked O. K.

up to the wheels or when they are dropping

away—only when they "stand still and
pull."

Persons desiring to keep up to date in

air brakes should have a copy of the "Pro-

ceedings of the Eighth Annual Convention

of the Air-Brake Association." These an-

nual proceedings tell what the 700 leading

air-brake men of the country are doing

on all kinds of roads. Price 75 cents.

leather bound, and 50 cents, paper boimd.
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Vanderbilt's Steel Hopper Car.

The annexed engravings illnstratc a

steel hopper car designed by Mr. Cornelins

\'anderbilt for the Lackawanna Iron &
.Steel Company. The car is bnilt entirely

of commercial steel forms, principally

channel bars, angle bars and plates. Ap-

plications for patents on the car have been

made. The dominating idea of the design-

er has evidently been to combine strength,

cheapness of construction and great carry-

ing capacity per unit of dead weight. The

light weight of the car .s 36,500 pounds,

and the maximum carrying capacity is 120,-

000 pounds. The car is 30 feet long inside

the body and 9 feet wide. I'here are two

center sills of g-inch steel channels, 25

pounds to the foot, but no side sills, the

sides of the car forming substantial

trusses that support all the weight and re-

sist all the shocks the car is likely to re-

ceive. The sides are strengthened at the

top by an angle bar extending to the top

channel on each side, to take the trans-

verse strains, which is further strength-

ened by a rod extending under the angle

bar. Besides adding to the strength, this

rod is used to draw the sides snug up to

the angle bar. There are two of these bars

located at each side of the hopper. We
direct attention to the very substantial

manner in which the vertical and diagonal

channel bars are secured to the top and
bottom members. All minor details are

admirably worked out, and the indications

are that the car will be very stiff for the

weight of material used in its construc-

tion. It carries about ^.3 times the dead

weight.

Electric Headlights for Chicago &
Alton Engines.

Each of the no or 120 passenger loco-

motives on the Chicago & Alton Railroad

is to be equipped with an electric head-

light. Experiments extending over a long

period have satisfied the management of

this road that electricity is superior to oil

for locomotive illmninating purpose^.

Power for the new lights will Ix- obtained

from small dynamos placed on top of the

engine boilers behind the smokestack, the

wires being run around the stack and into>

the lamp box.

The Lunkenheimer Company, of Cin-

cinnati, O., have again carried off the high-

est honors for their handsome steam ap-

pliances. Their latest triumph was at the

Pan-.A.merican Exposition, having there

been awarded the gold medal on valves,

lubricators and engine fittings. This com-

pany had such an attractive exhibit at the

Pan-.American that a superficial examina-

tion ought to have been sufficient to award
them llie highest prize.

The L. S. Starrett Coinpany in a very

neat manner announces that, for the better

service of the Western trade, it has opened
a store at 15 South Canal street, Chicago,

where a full stock of Starrett tools will l)e

kept. Capt. A}. T. Fletcher is manager of

that branch.

Complaints have come to this office that

a iTian belonging to a correspondence

school in New York is charging $1 for

the Air-Brake Men's book of Questions

and Answers. That is pure cheating. The
correct price is 25 cents.

V.\.\Di;i)[iILT 100,000-rOUXn STKKI. HOl'PKR CAR.
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Baldwin's Atlantic Engine (or France.

riic annexed Allamic lypc <:>i cngiiu-,

\\ I'.ich has rather a foreign kind of a look.

l>rincipally on account of its six-wheel ten-

der, was recently built by the Baldwin Lo-

comotive Works for the Paris, Lyons &
Mediterranean Railway. The engine is

intended for hauling the heavy express

passenger trains for which that French

railway is celebrated, and it has sufficient

power to swing a heavy train at very high

speed.

The cylinders are I7}4 ^ 26 inches and

the driving v/heels are 84J4 inches outside

diameter. This gives the engine a trac-

tive power of 16.6JI pounds in starting,

and it may be depended on to have a trac-

tive power of 4.500 pounds at high speeds,

say 55 miles an hour.

The engine lia* balanced pi<tnii valves.

Teaching Languages by Phonograph.

We h.ive received from the IiUernation-

al Ci)rrespondence Schools. Scranton, Pa.,

a handsome brochure, in two colors, an-

nouncing that to their already large cur-

ricula of one hundred courses they have

added the studies of French, Gertnan and

Spanish. Instruction in these subjects by

the International system is conducted al-

most entirely by means of an Edison stan-

dard phonograph and the Schools' spe-

cially prepared instruction papers. The
lessons are sent out in the shape of records

and pamphlets—the one a key to the other

—each record being a master record bear-

ing the voice of the native instructor. After

studying his lesson, both from the pamph-

let and the record, until he has thoroughly

mastered it, the student recites into the

phonograph, n--ing (Hir nt the v.ix fvlin-

men will receive advance in wages which

will cost the company about $500,000 an-

nually.

For a long time the employes have been

meditating a demand for an increase, and

although the officers of the road have not

refused to give conferences they have as-

serted that an increase would be impos-

sible. It then was proposed that the sched-

ule be altered, and this meeting with the

approval of the company, a conference

was held and the alteration and the in-

crease were considered at once.

At the meeting were the executive ofTi-

cers of the road, the executive officers of

both unions and every division superinten-

dent of the line, all making a total gather-

ing of over fifty. The conference extend-

ed over ten days before all was adjusted

In the satisfaction of both parties.
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Ten> Wheeler for New Zealand Gov-
ernment Railway.

With all the disparaging remarks made

by our English friends against the Amer-

ican locomotive, we find that foreign coun-

tries still keep ordering them, and we also

find that the tendency is to take the pure

and simple American locomotive instead

of the hybrid which it was the cus-

tom to specify a few years ago. A very

good illustration of this tendency is shown

in the ten-wheel engine here illustrated,

which was recently built by the American

Locomotive Company at their Richmond

shops, for the New Zealand Government

Railway.

This engine was built as a sample, and

is strictly in accordance with American

practice. There is one fad that the British

and the British colonies have hung to very

persistently in engines built for them in

America—that is, the firebox must be

made of copper and the tubes of copper or

est ring and carries a working pressure of

200 pounds to the square inch. The fire-

box is 76 inches long, 30|'8 inches wide,

and the depth varies from 50 to 5SJ/2

inches. The boiler has 165 tubes, 2 inches

diameter, 12 inches long. The total heat-

ing surface is 1,130.7 square feet, of which

1,036.7 are in the tubes and 94 in the fire-

box. The grate area is 16. i square feet.

The boiler is fed by two 7^ Sellers injec-

tors. The tank carries 2,000 gallons of

water and 4 tons of coal.

Education vs. Overtime.

We fear that in these days of a steady

rush of business, increasing month by

month, faster than the force of men and

machinery is being increased, we are sac-

rificing our opportunities for education

and looking out for some means to make

longer runs and get more miles per month

out of the locomotives and the men who
keep them in operation on the road, as

time. You cannot make very much over-

time and at the same time keep up with

the procession in the matter of ability to

do your work a little easier for yourself

each year, as you advance in skill, part of

which no doubt is gained by experience

with the old methods, but much more can

be gained by education.

To be sure, the educational and mental

qualifications that are called for in the

case of new men who are beginning the

work of railroading will raise the grade

of the coming engineer, so that he can

learn more with less study. This may
offset in a degree the lack of time for

study, but the demand for skill and ability

is also growing, and those who do not

recognize this growing demand will be

relegated to the rear ranks.

Youth is not the only time to study and

learn; some of our brightest enginemen

did not get a real good start till middle

age.

TEN-WHEELER FOR NEW ZE.\L.\ND GOVERNMENT RAILWAY.

brass. In this engine the firebox is steel

and the tubes are iron.

The engine, which is narrow gage, 3

feet 6 inches, weighs 84,000 pounds in

working order and has 63,500 pounds on

the drivers. Driving wheel-base is 11 feet,

total wheel-base of engine and tender be-

ing 42 feet I inch. The cylinders are 16 .x

J2 inches, with cast-iron packing rings and

*teel rod 3 inches diameter, with United

States metallic packing. The slide valves

are internal admission, hollow piston, with

a travel of 5 inches and i inch lap. The
driving wheels are 49 inches diameter,

with cast-steel centers and cast-steel driv-

ing boxes. The main axle journal is Syi x

7 inches, and the other bearings are liberal

in proportion.

As will be seen by the engraving, the

engine has a Belpaire boiler with straight

top. It is SO inches diameter at the small-

well as the men who keep them in order

in the shop.

Eight or ten years ago, when the wave
of education began to roll good and
strong over the railroad world, they had

plenty of time for study as well as obser-

vation of others' methods, whether faulty

or good ; and the change in methods was
very plain everywhere.

But with the flood of business that is

now on most of our railroads, are the edu-

cational methods not being lost sight of

in a measure, in the desire to keep the

power moving? And if such is the fact,

will not this show up plain when the

young men just beginning their appren-

ticeships come to the front as engineers,

trainmen and mechanics? Will their abil-

ity be of a high grade?

To hold up the grade, educational mat-

ters must be looked after as well as over-

.A bright, progressive man cannot be

held back ; he will work up to the front,

because he is looking for a chance to push

ahead and improves it. The non-progres-

sive man looks for a chance to hang back

and blame his lack of success on someone

else sretting in ahead of him.

The American Steam Gauge & Valve

Manufacturing Company, Boston, have

been awarded the Gold Medal at the Pan-

American Exposition on gauges, pop

valves, indicators and engineering special-

ties—an award covering their whole

exhibit.

At the Escanaba shops of the Chicago &
North Western Railway they are using the

Dunbar packing extensively, replacing the

ordinary snap ring cylinder packing.
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Personal Department.
—^WT
Mr. J. Dalman, Jr., has been appointed

master mechanic of the Pennsylvania at

New Castle, Pa.

Mr. J. H. Davison has been appointed

trainmaster of the Missouri, Kansas &
Texas at Smithville, Texas.

Mr. Chas. Eddington has been appointed

general foreman of the Atchison, Topeka

& Santa Fe at Trinidad, Col.

Mr. J. H. White, trainmaster of the

Louisiana & Arkansas, has been appointed

^upe^intendent at Stamps, Ark.

Mr. S. R. Kramer has been appointed

superintendent of the Chicago & South-

eastern, with headquarters at Muncie, Ind.

Mr. S. W. Derrick has been appointed

division superintendent of the Minneapolis,

St. Paul & Sault Ste. Marie at Oakes,

N. D.

Mr. W. J. Hemphill has been appointed

master mechanic of the Santa Fe, Prescott

& Phoenix, with headquarters at Prescott,

.Ariz.

Mr. C. M. Harrington, engineer on the

St. Louis Southwestern, has been appoint-

ed traveling engineer of all the lines in

Texas.

Mr. P. A. Horan has been appointed

trainmaster of the Texas Midland, at Ter-

rell, Tex., vice Mr. A. L. Burroughs, re-

signed.

Mr. F. Mertsheimer, superintendent of

motive power and machinery of the Kan-

sas City Southern at Kansas City, Mo.,

has resigned.

Mr. David Anderson, master mechanic

of the Northern Ohio, has been appointed

shop foreman on the Lake Erie & West-

ern at Muncie. Ind.

Mr. Frank Singer has been appointed

master mechanic of the Florence & Cripple

Creek at Canyon City, Colo., succeeding

Mr. Robt. Patterson.

Mr. W. J. Spearman has been appointed

general foreman of the Pere Marquette

at Port Huron, Mich., succeeding Mr.

Horace Mann, transferred.

Mr. U. B. Williams has been appointed

superintendent of the Wheeling division

of the Baltimore & Ohio, with headquar-

ters at Wheeling, W. Va.

Mr. A. M. Waitt, superintendent of mo-

tive power and rolling stock of the New
York Central & Hudson River, is at pres-

ent enjoying a trip abroad.

Mr. D. W. Cunningham has been ap-

pointed master mechanic of the Rock

Island & Peoria at Peoria, III., succeeding

Mr. A. McCormick, resigned.

Mr. W. S. Eraser has been appointed

trainmaster of the Louisiana & Arkansas.

succeeding Mr. J. H. White, promoted

;

headquarters at Stamps, Ark.

Mr. J. C. Riddell has been appointed

general superintendent of the Marietta.

Columbus & Cleveland at Marietta, O.,

succeeding Mr. J. K. Macdonald, resigned.

Mr. J. Kruttschnitt, fourth vice-presi-

dent and general manager of the Southern

Pacific, has been appointed assistant to the

piesident, with office at San Francisco.

Cal.

Mr. C. C. Sroufe has been appointed

superintendent of the Tucson division of

the Southern Pacific, with headquarters

at. Tucson, Ariz., succeeding Mr. Worth-

inglon.

Mr. J. F. Irwin has been appointed

superintendent of the Pittsburgh division

of the Baltimore & Ohio at Connellsville,

Pa., succeeding Mr. J. H. Glover, re-

signed.

Mr. D. D. McLaren has been appointed

superintendent of the Dakota division of

the Great Northern at Larimore. N. D.,

in place of Mr. F. G. Williamson, re-

signed.

Mr. D. M. Ferine, assistant engineer

motive power of the Pennsylvania at Al-

toona, has been appointed master mechanic

a< Pittsburgh, Pa., succeeding Mr. H.

Carson.

Mr. Gilbert H. Hutchinson has been ap-

pointed general foreman of the Centreville

shops of the Central Railroad of New Jer-

sey at Bayonne, N. J., vice Mr. Seaveright.

resigned.

Mr. J. W. Barrett has resigned the posi-

tion of superintendent of terminals of the

Baltimore & Ohio in Wheeling, to take a

similar position with the Erie Railroad in

New York city.

Mr. Gustav Giroux has resigned his po-

sition as roundhouse foreman on the Chi-

cago, Burlington & Quincy to become

inspector on the Canadian Pacific at Mon-
treal, Que.

Mr. W. A. Brown, general master me-

chanic of the Buflfalo & Susquehanna at

Galeton, Pa., has resigned, and is open for

an engagement in either railroad or com-

mercial line.

Mr. J. L. Frazier. superintendent of

the Coast Division of the Southern Paci-

fic, has been appointed superintendent of

the Western division at Oakland, vice Mr.

J. Agler, promoted.

Mr. E. A. Blake has been promoted to

the position of trainmaster of the Poca-

hontas division of the Norfolk & Western
at Bluefield, W. Va.. succeeding Mr. W.
A. Hudson, resigned.

Mr. L. H. Albers has been appointed

inspector and instructor of train, air and

steam appliances on the Cleveland, Cin-

cinnati, Chicago & St. Louis, with head-

quarters at Indianapolis. Ind.

Mr. M. Devney has been appointed a'-

sistant superintendent of the St. Louis and

Henderson divisions of the Louisville &
Nashville at Evansville, Ind., succeeding

Mr. Seeley Dunn, resigned.

Mr. R. N. Durborow, superintendent of

the Buffalo & Allegheny division of the

Pennsylvania, has been appointed super-

intendent of motive power at Altoona, Pa .

succeding Mr. W. W. Atterbury.

Sir. L. H. Waugh has been appointed

master mechanic of the St. Louis & San

Francisco at Sapulpo, I. T. He was for-

merly master mechanic of the Gulf, Colo-

rado & Santa Fe at Cleburne, Texas .

Mr. B. A. Worthington, superintendent

of the Tucson division of the Southern

Pacific, is appointed superintendent of the

Coast division, vice Mr. Frazier, with

headquarters at San Francisco, Cal.

Mr. J. I. Lyle, M. E., who has been con-

nected with the home office for the past

five years, is now manager of the New
York branch of the Buffalo Forge Com-
pany, 39-41 Cortlandt street, New York.

Mr. W. W. Wentz, Jr., acting general

superintendent of the Central Railroad of

New Jersey, has been appointed general

superintendent, succeeding Mr. J. H. 01-

hausen. retired ; headquarters at Jersey

City, N. J.

Mr. Chas. M. Hays, president of the

Southern Pacific, has retired. Mr. Hays
became president of the Southern Pacific

on January ist. and previous to that was
for four years general manager of the

Grand Trunk.

Mr. F. W. Everett, trainmaster of the

Western division of the West Shore, has

been promoted to be chief trainmaster 01

the Western division of the New York
Central & Hudson River and West Shore

at Buflfalo, N. Y.

Mr. M. M. Richey has been appointed

superintendent of the New Jersey Cen-

tral and Lehigh & Susquehanna divisions

of the Central Railroad of New Jersey at

Jersey City, N. J., succeeding Mr. W. W.
Wentz, Jr., promoted.

Mr. James Agler, superintendent of the

Western division of the Southern Pacific

at Oakland, Cal., has been appointed man-

ager of the Pacific system, with headquar-

ters at San Francisco, succeeding Mr. J.

M. Herbert, resigned.

Mr. H. M. Carson, master mechanic of

the Pennsylvania at Pittsburgh, has been

appointed superintendent of motive power

of the Buflfalo & Allegheny division, with

headquarters at Buflfalo, N. Y., succeeding

Mr. R. N. Durborow.

Mr. G. T. Neubert has been appointed

master mechanic of the Kansas Citv Belt
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Line, with headquarters at Kansas City,

Mo. Prior to this he was master me-
chanic on the Atchison, Topeka & Santa

Fe from 1893 to June, 1901.

Mr. Seeley Dunn, assistant superinten-

dent of the Henderson & St. Louis divi-

sion of the Louisville & Nashville, has ac-

cepted the position of vice-president and
general manager of the Blackwell, Enid &
Southwestern at Blackwell, Okla.

Mr. Hugh Montgomery has been ap-

pointed road foreman of engines on the

Central Railroad of New Jersey, with

headquarters at Jersey City. N. J. Mr.
Montgomery held a similar position for

years on the Chicago & Northwestern.

Mr. Mord Roberts, general master me-
chanic of the Louisville & Nashville, has

been appointed superintendent of motive

rower and machinery of the Kansas City

Southern, with headquarters at Kansas
City, Mo., vice Mr. F. Mertsheimer, re-

signed.

Mr. I. Bond, division master mechanic
of the Erie at Hornellsville, N. Y.. has

been appointed master mechanic at Roch-
ester, succeeding Mr. F. Turner, trans-

ferred to Port Jervis. N. Y. Mr. Turner
succeeds Mr. J. Hamen, transferred to El-

mira, N. Y.

Mr. Philip M. Hammett has been ap-

pointed superintendent of motive power of

the Maine Central, succeeding Mr. Amos
Pilsbury, who retires at his own request,

after a long term of faithful service; head-

quarters at Portland, Me. Mr. Pilsbury

will be assigned to special duties.

Mr. W. L. Harrison, formerly superin-

tendent of shops of the St. Louis & South
\^'estern Railroad at Pine Bluff, Ark.,

has been appointed superintendent of the

locomotive and car shop of the Central

Railroad of New Jersey at Elizabethport,

N. J., vice Mr. R. O. Cumback, resigned.

Mr. W. W. Atterbury, superintendent

of motive power of the Pennsylvania, has

been appointed general superintendent of

motive power, with headquarters at Al-

toona. Pa., in place of Mr. F. D. Casanave.
resigned. Mr. Atterbury is a graduate of

Yale and went with the Pennsylvania in

1886. He was appointed superintendent of

motive power in 1896, and previous to that

was master mechanic at Ft. Wayne, Ind.

The following changes have been made
on the Boston & Maine Railroad: Mr. C.

H. Wiggin has been appointed assistant

superintendent of motive power, vice Mr.
P. M. Hammett, resigned; Iieadquarters.

Boston, Mass. Mr. D. E. Davis has been

appointed master mechanic of the Concord
and White Mountains divisions, vice Mr.
C. H. Wiggin, promoted ; headquarters,

Concord, N. C. Mr. C. B. Smith has been

appointed master mechanic of Boston shop,

vice Mr. D. E. Davis, promoted.

Mr. F. D. Casanave, general superin-

tendent of motive power of the Pennsyl-

vania, haj been appointed superintendent

of motive power of the Baltimore & Oliin

at Baltimore, Md., succeeding Mr. J, N.

Barr, resigned. Mr. Casanave was born

in France in 1843, and commenced his rail-

road career as an apprentice in the Penn-
sylvania shops at Altoona. In December,

1881, he was appointed master mechanic
at Fort Wayne, Ind., and in 1887 was ap-

pointed superintendent of motive power of

the Northwest system, and on March 15,

1893, was appointed general superintendent

of motive power at Altoona.

Prof. R. A. Smart has resigned his posi-

tion in the Department of Experimental

Engineering of Purdue University at La
Fayette, Ind., and connected himself with

B. F. Sturtevant Company, of Boston.

Mass., with whom he will become the head

of a department of experimental engineer-

ing which is being established for the pur-

pose of investigating all problems relating

to blower practice and of developing new
and more eflicient applications of the fan

blower in all lines of industry.

Mr. Wm. Forsyth, who was long me-
chanical engineer of the Chicago, Burling-

ton & Quincy and later superintendent of

motive power of the Northern Pacific, has

accepted the position of professor of loco-

motive and car design at Purdue Univer-
sity. Professor Forsyth is particularly

well equipped for the work he has under-

taken, and we feel certain that the stu-

dents in that department will leave the uni-

versity well instructed in locomotive and
car designing.

As a diversity from the tedious articles

on politics, some of the New York papers

have lately been giving a slight variety to

their columns by publishing long articles

on railroad news. We have before us a

long article, of one thousand words or so,

telling how Mr. J. J. Hill gave the coup de

grace to the Baltimore & Ohio and is now-

determined to do the same thing by the

Erie system. They prose along to make
people think that Mr. Hill has sold out of

the Erie and that Mr. F. D. Underwood
is about to leave the Erie and go to take

charge of the Great Northern and other

Hill properties. We have the best of rea-

sons for saying that there is not a word of

truth in this story. Mr. Hill has never

thought of selling out of the Erie, and Mr.
Underwood expects to manage the prop-

erty for an indefinite period.

A very mysterious murder occurred in

the Richmond Locomotive Works in the

middle of last month. John O'Brien, fore-

man of the shops, was shot while standing

at the door of one of the shops, and Calvin

Manlin Parker, a mechanic of the same
department, was shot in the head, but was
not killed. Whoever fired the shots kept

himself so thoroughly concealed that the

detectives employed on the case have not

ycl been able to locate the murderer.

A Disastrous Boiler Explosion.

On the morning of September 22d the

boiler of a locomotive belonging to the

^Michigan Central exploded near New Buf-
falo, killing one man and severely injuring

two others. It was one of the freight en-

gines, known among trainmen as a battle-

ship. The engine was practically new and
was supposed to be in perfect order. On
general principles we would say that the

cause of the explosion was broken stay-

bolts, but we expect that the owners will

say that the water was low. That low-

water prediction is becoming very weari-

some. There was one heroic deed con-

nected with the accident. The head brake-

man was sitting on the fireman's seat, and
was thrown out of the window. He re-

gained his feet and was running to escape

the flying debris when he saw a passenger

train coming down grade from the east

at a high rate of speed. With quick pres-

ence of mind he hurried around the demol-
ished engine to the track on which the

passenger train was coming and cleared it

of several large pieces of iron, just as the

train filled with human freight sped by.

The last piece of iron the brakeman took

from the track was red hot. and he burned
his hand to the bone.

Drawing Fire Gases Downward.

Some time ago a progressive master me-
chanic, in looking into the cause of a loco-

motive being a poor steamer, found that

the flues at the smoke arch end were a

couple of inches lower than at the firebox

end, so that the products of combustion
had to go downhill part of the way, in-

stead of on a level, or uphill, as a natural

draft would. This boiler was raised up,

so that the flues were higher at their out-

let than at the firebox end, and a gain in

steaming power was at once noticed. If

this difference in level of the flues affects

an engine's steaming, it will give the dia-

mond stack advocates a strong argument
against the use of the deflector plate in the

straight stack front end, with which any-

thing passing through the top rows of

flues must go down towards the bottom
of the smoke arch and under the deflector

before passing out of the stack.

With the diamond stack the gases pass

out over the top of the petticoat pipe or

through its openings, if it has sections

;

this course is upward.

It takes power to draw hot air and
heated gases downhill ; their natural ten-

dency is upward.

The Safety Car Heating & Lighting

Company have been awarded a gold medal

by the Pan-American Commissioners for

their "Pintsch light." The company have

recently put into operation plants at St.

Paul, Minn., and Los Angeles, Cal., and

are building at El Paso & San Antonio,

Tex. ; Shreveport, La. ; Mexico City, Mex-
ico, and Moncton, New Brunswick.
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Baldwin's Atlantic Engine for Buffalo,

Rochester & Pittsburg Railway.

The heavy Atlantic type of passenger

engine here shown was one of a lot re-

cently built for the Buffalo. Rochester &
Pittsburgh Railway by the Baldwin Loco-

motive Works. That railroad has steep

gradients which put great stress upon the

capacity of a passenger engine to pull the

trains along at a fair speed, and this en-

gine has been especially designed for the

work.

The cylinders are ig'/i x 26 inches and

the driving wheels 72 inches outside diam-

eter. This gives a tractive power of 23.-

343 pounds. The driving wheel journals

are 9 x 12 inches and the other journals

are designed of proportionate liberal di-

mensions. The weight of the engine in

working order is 150.300 pounds, of which

187.560 pounds rest nn the driver's. 31. .'oo

The main driving wheel journals are 9x
12 inches and the others liberal in propor-

tion.

Special Cars Built for a King.

One of tlic car-buildiiiR tirms of Wil-

mington, Del., has recently built two very

handsome special cars for King .'Mphonso

of Spain. One is a drawing room car,

similar to those used by the Pullman Car

Company, except that it is smaller, being

only 30 feet long. The drawing room

car is painted royal blue, with gold trim-

mings and lettering and contains Alphon-

so's coat-of-arms on each side, which adds

to the richness of the effect. Inside the

car is finished in mahogany, which is taste-

fully carved. The main compartment,

which is more than one-half the length

of the car. is a drawing room, with low

and wide French plate-glass windows. It

with a modern range, water tanks, sink,

hot and cold water arrangements and a

complete cooking outfit. Although the car

is small there is ample room for the cook-

ing force to work.

Each car is mounted on double trucks,

which are much smaller than the trucks

under passenger cars in this country. The

gage is also much narrower, being what

is called meter gage, 39J^ inches. Each

car is provided with a thread-brake ar-

rangement. The cars will be used by King

Alphonso in traveling from place to place

and in entertaining guests on trips.

Examination for Promotion.

CONTINUATION OF TRAVELING ENGINEERS'

QUESTIONS AND ANSWERS FROM P.\GE

393, SEPTEMBER ISSUE.

Q. 74—What is the best material to use

to Mock between driving-box and frame?

i;.\LDWIN .\TL.\XTIC TVI'E FOR BUFFALO, ROCHESTER & PITTSBURGH RAILWAY.

pounds on the engine truck and 31,540

pounds on the trailing wheels. The boiler

is 64 inches diameter at the front ring and

carries a working pressure of 200 pounds

to the square inch. The firebox is of steel

and is I02j/g inches long, 66'/i inches wide

and 72^ inches deep at the front and 705^4

inches at the back. There are 336 2-inch

lubes, 15 feet 10 inches long. The total

lieating surface is 2.950 square feet, of

which 2,771 square feet are in the tubes

and 179 square feet in the firebox. The
grate area is 46 feet 9 inches.

A peculiarity of this engine, for one of

the Atlantic type, is the great depth of

firebox, which is something quite unusual

with the wide firebo.x which is a noted

feature about the Atlantic type of engine.

The driving wheel-base is 7 feet, the rigid

wheel-base being 14 feet 2 inches, and the

total engine wheel-base 25 feet i inch

;

total of engine and tender. 53 feet 8 inches.

is elaborately furnished, with cushioned

chairs, sofas, revolving seats, etc. The
red cushions harmonize with the finish of

the interior. Each of the windows has

a heavy curtain, inside of which is a rich

green draper}-. The floor is covered with

heavy green Brussels carpet. At one end

ot the drawing-room compartment is a

washroom, saloon, heater, etc., and at the

other end is an observation portico, simi-

lar to those on Pullman observation cars.

The other car is a dining car. It is the

same size as the drawing-room car and is

somewhat similar in appearance, except

that the exterior is painted red instead of

blue. It is also finished inside in mahog-

any. In one end is the dining compart-

ment, which contains six tables, three of

which will accommodate four persons each

and three two each. Next comes an elab-

orate sideboard, and the adjoining com-

partment is the kitchen, which is fitted

A.—Wood or an old rubber spring is

most elastic, but it will not hold up a

heavy engine ; it is liable to get in the oil-

holes and stop them up. An iron block

made for that purpose, or extra large nuts

are the best for heavy engines.

Q. 75—If driving-box or brass breaks.

so it is cutting the axle badly, what can

you do to relieve it?

A.—Block between spring-saddle and

top of frame, so as to take the strain of

driving-spring off the disabled box ; or

take out the driving-spring entirely. This

last is a very sure way ; the block may
work out from under spring-saddle.

Q. 76—Do you consider it an engineer's

duty to have suitable hard-wood blocks

on his engine to use in case of a break-

down?
A.—Yes ; he should have a set of cross-

head blocks for each side of the engine;

two blocks of straight-grained hard wood
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that can be split to proper size for blocking

under driving-axles or over engine-truck

equalizers with broken truck-springs and

bell-cord to use in tying up disabled parts.

He should have suitable wedges or blocks

for running driving-wheels up on in case

of broken springs, tire, etc. (See questions

60 and 65.)

Q. 77—How do you block up or get to

a side-track with a broken engine-truck

wheel or axle?

A.—If a piece is broken out of wheel, it

can be skidded to next side-track by laying

a tie in front of that pair of wheels. If

axle is broken or wheel broken off out-

side of box. you can chain that corner

cf engine-truck up to engine-frame, be-

ing careful to chain so as to crowd good

wheel against the rail.

Q. 78—With mogul, with broken engine

truck wheel or axle, what wcmld you do?

A.—Take it out if necessary. Chain

engine-truck to engine-frame; block up

on top of forward driving-boxes.

Q. 79—With broken tender-truck wheel

or axle, what would you do?

A.—If with broken wheel, try and skid

it to the next station, so as to clear main

line. With broken axle, take disabled

wheels out and suspend that part of truck

to tender. Block over the good wheels

in this truck and under tender-frame.

Q. 80—Is it necessary to take down the

main rod if the frame is broken between

the cylinder and forward driving-box?

A.—Yes ; if crank opens up when engine

is working steam, and it generally does.

Don't let any other engine pull on you

while frame is broken.

Q 81—Would you take down either rod

if the frame is broken between forward

and back driving-boxes?

A.—If broken badly, take down side-

rods?

Q. 82—Where is the frame fastened sol-

id to the other part of the engine?

A.—At the cylinder-saddle, solidly; at

side of fire-box loosely, so as to allow of

expansion of boiler in length when under

steam; at the guide yoke, to keep sides

parallel, and solidly at the deck-casting.

Some engines also have belly-braces from

cylinder part of boiler to frame.

Q. 83—Would you disconnect an engine

for a broken guide?

A.—That depends on where the guide

was broken. If cross-head would catch

on end of broken guide, yes. With some

builds of engines it would be necessary

10 disconnect anyhow, as strain would all

come on piston-rod.

Q. 84—How do you handle an engine

if throttle sticks open, or dry pipe-joint

leaks, so steam cannot- be shut off from

engine ?

A.—Reduce the steam pressure till en-

gine could be safely handled with reverse-

lever and brake.

Q. 85—What will you do if throttle is

disconnected and remains shut?

A.—Notify headquarters to send help to

tow you in. If very far to place where

repairs could be made, would disconnect

at once. For a short distance it is not

necessary to disconnect
;
you can keep your

valves and packing oiled with lubricator,

same as if drifting down a hill shut off.

Ask the M. M. for instructions?

Q. 86—If a crank-pin brass gets hot,

so the babbitt melts, would you cool it off

with water before all the babbitt comes
out?

A.—No; throw it all out. If hot bab-

bitt is cooled off with water, it will cut

the pin, besides stopping up the oil-holes.

Q. 87—Can you take out a tender-truck

brass and replace it with a new one?

How?
A.—Yes. Take out the packing, jack

up the box, and take out the key or wedge,

if one is used. This will let the brass

come out over the collar on the journal.

Replace old brass with a new one; also

place key or wedge, taking care that it is

and when inspecting the engine at end of

trip.

Q. 91—What are your duties after cut-

ting off from train at the end of trip?

A.—Inspect the engine and tender close-

ly, and at every part that is visible ; report

all work needed before .she makes another

trip, this report to be made before leaving

engine-house, on the proper book for that

purpose.

Q. 92—What are your duties in case of

a wreck, when your engine is off the

track?

A.—See that proper flags are out. It

the engine is in such a position that crown-

sheet or flues are not covered with water,

get fire out as soon as possible, so firebox

will not be damaged; then send an intelli-

gible report to proper ofiicials and get en-

gine ready to be put on the track, as far

as possible. Take off such damaged parts

as you can.

ELECTRIC TOWER BY DAY.

in the exact proper place before jacking

down
;
pack the box again.

Q. 88—An engine-truck brass?

A.—Take out collar
;
jack up the truck-

box with a pony jack till brass will slide

cut along axle. Put in a new one, let

aown the box, pack the cellar and replace

it. With a heavy engine, it helps along to

lift front end with big jacks, to take part

of the strain off the pony jack.

Q. 89—When a brass does not wear an

even thickness at both ends, is it apt to

run hot? Why?
A.—Yes ; that shows that there is more

weight on one end of the brass than on

the other. When you put in a new one.

the weight will not be equally distributed

and new one will get hot also.

Q. 90—How often do you examine the

ash-pan, grates and dampers?

A.—Before going out on a trip, ahvays,

U- 93—If front end is broken, but flues

and steam-pipes in good order, how could

you make repairs on it to run in?

A.—Board up front end of smoke-arch,

or close it up in some way, so exhaust

would draw air through the flues instead

of the broken opening. If the studs in

front end are good, it is easily done; the

curtain will help to close the cracks.

Q. 94—Do you understand the principle

on which an injector works?

A.—With a lifting-injector a small

amount of steam is first admitted through

the priming-tube in the injector. Thi';

forces the air in the injector out through

the overflow, and at the same time pro-

duces a partial vacuum in the suction-pipe,

which is immediately filled by water from-

the tank, it being forced up by atmospheric

pressure on water in tank. This same, ac-

tion of the priming-jet will also start 3'
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flow of water through the injector. The
steam valve can then be opened wide,

when the stream of steam, combining with

the stream of water in the "combining-

tube," will give the water a velocity that

carries it past tlic delivery-tube against the

boiler-pressure, and thence into the boiler.

At the same instant the steam gives its

velocity to the water it is condensed. This

leaves the stream of water solid and in

motion at high speed, so the momentum of

the water is sufficient to carry it through

the delivery-tube against the boiler-pres-

sure.

Q. 95—-What are the different builds of

injectors on this road ?

A.^Note—This varies on different

roads.

Q. g6—What is the combining-tube?

A.—A funnel-shaped tube through

which both water and steam are passing

at the instant the steam is condensing and

Q. 99—If it will not prime at all ?

A.—Water is all out of tank, overflow

stopped up, check stuck and leaking back

through injector, leak of air into supply-

pipe, or jet of steam may not pass exactly

through the middle of tube which ex-

hausts air or starts flow of water.

Q. 100—If it primes good, but breaks

when opened wide, where would you ex-

pect to find the trouble?

A.—Check-valve stuck shut ; not getting

a full supply of water to condense all the

steam ; air leaking into supply-pipe, or

lubes inside the injector loose or bent, so

they are not in perfect line.

Q. loi—When boiler-check sticks or

leaks, so water comes back from boiler,

how do you remedy it?

A.—Jar the check case or delivery pipe

a little, so check will settle into seat. If

check leaks, get it repaired. Sometimes

something will get into the dolivery-pipe

F. \V. lilauvi-it.

ELECTRIC TOWER BY NMUHT.

giving its velocity to the water. In some
injectors this combining-tube is fixed, in

others it is movable.

Q. 97—If sand or dirt gets in the pas-

sages, will the injector work?
A.—Not if it stops them up. If com-

bining-tube is movable and sand makes it

stick so it cannot move and adjust itself

to volume of steam and water, it will break

every time.

Q. 98—In case an injector will not work,

when it has always been reliable before,

where would you look for trouble in the

first place?

.\.—Examine hose, strainers and sup-

ply-pipes, to see if injector could get a

proper supply of water promptly ; then see

if there were any leaks above water-level

that would let air into supply-pipe of a

lifting-injector; then see if any foreign

substance had got into injector and choked

any of the passages up.

and work under the check-valve, holding

it open ; when check is ground in, this

foreign substance, which may be some-

thing out of the injector, will drop back

into delivery-pipe and lay there till injector

is worked next time, when it will get un-

der and hold valve up again. Take off

the delivery-pipe and clean it out.

Q. 102—Is there more than one check-

valve between the injector and the boiler?

A.—Most injectors have a check-valve

in the end next delivery-pipe. Some roads

put an extra check-valve about half-way

between the injector and boiler check.

Q. 103—Will injector work unless all

the steam is condensed by the supply of

water ?

A.—Some will not, others will, as some
of the water and steam will lift the over-

flow-valve and come out, steam and water

mixed. To remedy this, reduce the supply

of steam or increase the supply of water.

Ajax Plastic Bronze,

The Ajax Metal Company, of Phila-

delphia, have put upon the market for

bearing purposes an alloy which they call

the Ajax Plastic Bronze. They have al-

ready had it applied to 13,400 bearings

on 100,000 pounds capacity cars, and it is

reported to be giving wonderful results

in making the axle bo.xes run cool. It

practically eliminates the hot-box annoy-

ance and the bearings have given nearly

100 per cent, more mileage than brasses

formerly used. The Plastic Bronze acts

in the same way as a soft lining does, but,

although it is called plastic, it seems to

possess nearly as much strength to resist

distortion as an ordinary brass. It is

largely composed of lead, but so combined

with copper and tin as to give it a very

substantial body. It possesses anti-fric-

tional properties in a high degree and will

effect material saving in oil, waste and

attention. A railroad company which

adopted this bearing reports that it has

put an end to their annoyance from hot

boxes on fast passenger trains.

Draft Gear Service Tests.

A valuable service time test of the com-
parative merits of the friction draft gear

and the twin spiral spring gear has re-

cently been furnished by the Butte, Ana-
conda & Pacific Railway Company, en-

dorsed by the immediate operating officials

of that line. Heretofore, no good oppor-

tunity has been offered to satisfactorily

test the respective merits of the two types

of gear in service, and it was believed that

considerable time must necessarily elapse

before any definite and valuable service

time data regarding the respective merits

of these two devices could be obtained.

However, the data coming to us seems to

be valuable and decisive, inasmuch as it is

obtained from SO-ton cars in heavy coal

and ore seivice.

The railroad above mentioned has in

service 520 50-ton pressed steel cars

which run between the copper mines in

Butte and the smelters in Anaconda. One
of the connecting lines has a similar num-
ber of 50-ton steel cars, equipped with the

twin spring draft gear, which are engaged

in the coal traffic over the Butte, Ana-
conda iz Pacific Railway. A record of

draft gear failures and mileage made for

six months ending May i. 1901, gives a

total of three failures for the Butte, Ana-

conda & Pacific cars equipped with the

friction draft gear against ninety for the

foreign cars equipped with the twin spring

draft gear. It appears that the average

monthly mileage of the foreign so-ton cars

over the Butte, Anaconda & Pacific road

was 15,738 miles, while that of the Butte.

Anaconda & Pacific cars was 135,650, or

8.6 times greater than that of the foreign

cars.

A noticeable feature of this test shows

that of the breakages, thirty-five were

couplers, thirty were knuckles and twenty-
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five were yokes. The breakage of the

yokes goes to show that the very heavy

stresses are in the direction of greater

breakages, viz. : that of tension when the

train is stretched.

On -the Butte, Anaconda & Pacific cars,

but three couplers were broken, and no

knuckles or yokes. Compared with the

thirty-five broken couplers on the foreign

cars and allowing for the home cars mak-

ing 8.6 greater mileage, the breakage of

couplers only, on an equal mileage basis,

on the foreign cars with the double spring

draft gear, was 100 times as great; or,

300 couplers instead of three would have

been broken on Butte, Anaconda & Pa-

cific cars had they been equipped with the

spring draft gear. This saving in coupler

breakages for six months' service by the

use of the friction draft gear on 155 cars

was enough to pay the entire cost of the

much disappointed if a passenger locomo-

tive does not make 120,000 miles a year,

and some of them exceed considerably that

mileage. The British policy is, deal fond-

ly and gently with your engines, polish

them up until they look like a royal

brougham, and clean and scrape at them
until every polished part reflects like a

looking glass. When locomotives were

first run in the United States some of the

companies used to advertise that the en-

gine would haul a train when the weather

was good, but if it rained or stormed,

horses would be put on instead. That

kind of sentiment would suit our British

managers thoroughly. An American lo-

comotive is turned out to do the hardest

kind of work, and the quicker she is worn
out doing honest work and a more modern
engine put in her place, the better the

managers like it. The wonderful feats of

Photo, b.v F. W. Blauvelt.

TEMPLE OF MUSIC, WHERE PRESIDENT m'kINLEY WAS SHOT.

friction draft gear with which they were
equipped, to say nothing of the time the

damaged cars were thrown out of service

while being repaired.

moving freight and passenger trains at

exceedingly low cost has not been done by

keeping ancient engines at work.

Mileage of British Engines.

Our British friends have been boasting

lately that they have a locomotive which
has run 4,000,000 miles. The common gibe

of the newspapers with railroad leanings

is, "Where can the United States show a

record like this?"

We are inclined to think that on some
of our more ancient roads that follow the

practice of coddling their engines as our
British friends do we could match the

4,000,000 miles engine, but that is not the

way that modern railroading is done in the

United States. British railway officials

think that a passenger locomotive is doing
very good work when it makes 50,000

miles a year; American managers are very

We direct attention of master mechanics

to a muffler placed on the top of the cab

of the "Mountain Engine," illustrated on

page 502. The muffler receives the steam

exhaust from the air pump and greatly re-

duces the noise, besides putting the cur-

rent of exhaust steam where it does not

fan the fire and thereby waste fuel un-

necessarily.

The Falls Hollow Staybolt Company
write : "Owing to our improved method

we are enabled to roll hollow bars (of

any sizs inside diameter) 8 to 10 feet long.

We are also producing a superior article

of solid refined charcoal iron bolt for the

railway and marine trade for those who
prefer them. Every bar is guaranteed."

AFew
Words
in big type that should inter-

est every man that has any-

thing to do with the running

of a locomotive.

" Last Friday night I took

out an engine with a hot pin.

Before starting removed

rod cup and put in about a

spoonful of Dixon's graphite

and sonie valve oil. Put cup

back and run engine a hun-

dred mile trip with eighteen

miles of switching, and did

not have to bother with pin

at all. At end of trip pin

was very near cold.

Have used Dixon's No. 635

graphite in air end of air

pump with good success.

I shall keep some of

Dixon's graphite in my bag

after this."

We shall be glad to send

samples and pamphlet to any

one interested.

Joseph Dixon Crucible Co.,

Jersey City, N. J.
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HERE
IS A

Pressure

Regulator

THAT WILL

REGULATE.

Fig. t8

Gold's Improved Balance

Valve Pressure Regulator

reduces from boiler pressure to a

fraction of a pound. It will not

vary under any conditions.

It is efficient, economical, sim-

ple and durable.

Catalogue, circulars and further

information cheerfully furnished.

The Star Indicator.

\Vi>hing to make their line even more

complete, the Star Brass Manufacturing

Company, of Boston, have brought out the

Star Improved Steam Engine Indicator

and have equipped their shop with all the

machinery and tools necessary for their

production. Especial attention has been

paid to the springs, and a special appar-

atus, electrically controlled, has been de-

vised for testing them in the best manner.

Those familiar with the Thompson in-

dicator will note a familiarity in the lines

of the "Star," but this has been done on

the principle of utilizing ideas that have

proved their worth instead of striving to

have new or different designs, regardless

Gold Car Heating Co.,

Frankfort and Cliff Sts.,

NEW YORK.

Branch Office, 614 Rookery, Chicago, Ills.

low the body of indicator, keeping the

drips entirely out of the way.

As it is sometimes desirable to vary the

position of the atmospheric line on an in-

dicator card, provision is made,for adjust-

ing the piston rod by means of the swivel

head shown.

The pawl and ratchet detent motion has

been replaced by the well-known ball form

of friction clutch, not shown in detail cut.

The whole instrument has received care-

ful attention, from the body to the smallest

part, and the design denotes strength as

a foundation for its other good qualities.

The makers are also prepared to furnish

complete outfits from mdicators to blanks

for taking cards.

SECTION.AL VIEW OF ST.\R INDIC.MOR.

of Utility. The pencil movement is of the

Thompson pattern, chosen for its strength,

durability and light weight.

The springs have the ball at lower end,

which has proved so satisfactory in years

of service. The drum spring, as will be

noticed, is a plain helical coil—another

device which has proven its worth in act-

ual service. The interior cylinder or shell

carries the cap at the top, always insuring

alignment between piston and rod. This

in no wise interferes with removal of shell,

should it become necessary. Around this

shell is a steam space which, being filled

with live steam, jackets the working cylin-

der and secures uniform temperature and

expansion.

A feature which will be appreciated by

those who have vivid but unpleasant mem-
ories of burned fingers is the non-conduct-

ing cover over the cap at top of cylinder.

This enables it to be removed both rapidly

and with comfort.

A vent tube is also provided for carry-

ing away the waste water and steam, and

avoids the necessity for acrobatic perfor-

mance in keeping the hand away from the

hot drippings. The vent tube extends be-

Bridge Painting.

A letter from one of the most prom-

inent bridge painters in the United States

says

;

"Referring to Dixon's Silica-Graphite

Faint, I am pleased to say that this paint

has been used by me with excellent re-

sults. I have found it to be uniform in

quality and thoroughly ground, thereby

assuring a large spreading capacity, and

when used in tests, under equal conditions

with other paints, I have found that it will

spread farther and present a better ap-

pearance than any other higher priced

paint.

"It is impossible for me to say just

what the spreading capacity of your paint

is in square feet, as that depends in a

large measure upon the skill of the painter,

the condition of the iron (or other mate-

rial) upon which it is used, the tempera-

ture, etc., but it is sufficiently large to

warrant you in the claims you make for it.

"It works smoothly under the brush,

and is in every way a strictly high-grade

paint, and in my judgment a metal pre-

servative."
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A Mountain Engine.
The accompanying half-tone reproduc-

tion illustrates engine No. 2, lately built

by the Baldwin Locomotive Works for the

Catskill & Tannersville Railway, running

on top of the Catskill Mountains from Otis

Summit to Tannersville, a distance of six

miles. The gage of track is 3 feet ; rails,

40 pounds per yard ; maximum curves, 30
degrees, and maximum grade, 5 per cent.

The engine is of the mogul type, having
three pairs of coupled wheels and a two-

wheeled swing bolster truck, the frame be-

ing located outside of the drivers with

crank connections for the main and side

rods.

The cylinders are 14 x 20 inches ; diam-
eter of boiler, 48 inches, carrying 180

pounds pressure. There are no tubes, 2

inches diameter and 13 feet 4 inches long.

The firebox is large, being $0% inches

wide and 42 5-16 inches long. ' The fuel

used is hard coal. The diameter of dri----

ing wheels is 42 inches ; driving wheel-

lettering are put on this engine. The let-

ters are cast iron, hollowed out for light-

ness and bolted on from the inside, and,

being raised, always retain their shape or

form perfectly. This obviates the neces-

sity of employing someone to do lettering,

as anyone can freshen or brighten them up
by giving them a coat of aluminum paint.

All the company's rolling stock is lettered

in this manner.

The photograph from which the accom-
panying half-tone was made was obtained
through the courtesy of Mr. John L. Dris-

coU, superintendent, who had the engine

placed in position for the purpose, and was
taken by our special artist, Mr. F. W.
Blauvelt, New York.

The B. F. Sturtevant Company, Boston,

Mass., send us a copy of catalogue No.

117, showing Sturtevant electric motors,

generators and generating sets. From the

fact that they have a world-wide reputa-

tion as blower manufacturers, some infer
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Sipe's Japan Oils

MANUFACTURED BY

JAMES B. SIPE & CO.,

400 Federal Street,

Allegheny, = Pa.

THE McCORD BOX
KEEPS OUT THE DUST.

SEE HOW THE LID FITS.
McCord & Company,

CHICAGO. NEW YORK.

The Twentieth

Century

Master Mechanic
Won't use solid mandrels.

Cost too much, take up too

much room and don't give

satisfaction

Nicholson

Expanding Mandrels

Take everything from I to 7
inch holes. Take up little

room—always ready and
you can buy four sets for

the cost of one of the solid

kind

Are You Using Them ?

Catalogue tells you
more about them.

W. H. Nicholson & Co.,

Wiikesbarre, Pa.

QUESTIONS ANSWERED.
Correspondents wishing to have guea-

tions answered in these columns should
send in their names and addresses, not /or
publication, butfor evidence of good faith.
We throw all anonymous letters into the
waste basket.

(70) F. H., Troy, N. Y., writes:

One of your subscribers wishes to know
if the side rods of an eight wheel or

mogul engine pound? A.—They will pound
when they are out of tram.

(71) L. M., Buffalo, N. Y., says:

What is meant by the "pitch" of a pro-

peller used in steamers? A.—The pitch

of a screw is the distance it moves in the

water during each revolution, regardless

of slip.

(72) C. S. J. asks:

Why is it that when a locomotive is

turning a curve that the wheels on the out-

side of curve can travel faster than those

on inside, when both inside and outside

wheels are supposed to make same num-
ber of revolutions? A.—Both wheels

make the same number of revolutions

;

line or the other slips enough to make up

tlie difference.

(73) H. A. Z., Portland, Ore., asks:

What would you do in case you broke

a rear tender truck axle or wheels? A.

—

If the wheel of the back tender truck

breaks an effort should be made to slide

it to the first place to get clear of the

main line. If the axle breaks the wheels

have to be taken out and the disabled

part of the truck suspended from tender.

Blocking should be put over the good

wheels on that truck and the under tender

frame.

(74) Apprentice, Indianapolis, writes:

Do you think that if I buy good books

on mechanical engineering, and proceed to

study them with all my might, that I can

come out at the end of the chapter as a

mechanical engineer? A.—Many me-
chanics have made themselves good me-
chanical engineers by such a course, but

we advise ambitious mechanics nowadays

to find out what the International Cor-

respondence Schools, of Scranton, can do

for them, before they devote themselves

to hard private study.

(75) G. M. S. sends a description of a

valve he has designed, which is described

as being "two valves inside of steam chest,

placed just over ends of cylinder, so that

steam would be close to piston head." We
fear he has redesigned MilhoUand's plan,

which he used on the "Illinois" and other

engines in 1850 and 1851, but which he

soon abandoned. It certainly gives

straight and short ports, and apparently

has several advantages. How they would

show up in modern practice can only be

told by actual trial, but they would ap-

pear to have all the good points of the pis-

ton valve which is being used so exten-

sively at present.

(76) O. C. S. writes:

I have heard a great deal lately in re-

gard to contracts and inducements of-

fered to American locomotive engineers in

Japan and on the Trans-Siberian Railway

and other foreign roads, and I would like

for you to supply me with their forms of

contracts or tell me where I can get them.

A.—We know of no special inducements,

and our advice is to stay where you are.

The attractions of foreign railroading fade

away when you are "up against it," as the

boys say. Of course, you get experience,

but too often fever and other diseases tag

along with it, to say nothing of the lone-

someness and different customs.

{^^') A. p., New York, writes:

I. Kindly tell me what effect the side

rods of a dead engine have upon preventing

rails from getting battered by counter-

balance weights when said engine is being

transported on its own wheels. A.— i. It

makes the unbalanced parts on one side

of the engine modify to some extent the

downward blows of the wheels on the

other side, and it prevents every individual

wheel from hammering the rail when the

counterbalance descends. 2. What is the

advantage of extended piston rods: to

give steam equal area on each side of pis-

ton? A.—2. No. The extended piston

rod helps to support the heavy piston head

and keeps it central.

(78) Subscriber, Fremont, O., asks:

What is the difference in the consump-
tion of coal in a clean locomotive boiler

and a dirty locomotive boiler with J/j inch

of scale, per 100 miles, to keep them at a

pressure of 150 pounds? A.—There is

great conflict of opinion about the evil

effects of scale on the heating surfaces.

The index of the Master Mechanics' Re-

ports has over a page devoted to reports,

papers and discussions on scale. In the

Fifth Annual Report, in a paper on "Boiler

Incrustation," the statement is made that

scale 1-16 inch thick requires the expendi-

ture of IS per cent, of extra fuel, and that

the ratio of extra fuel increases directly

with increase of thickness of the scale.

(79) H., Montgomery, Ala., writes:

Will you kindly give me the reason, if

there is any, why a boiler check will stick

with I foot of water in tank and it won't

stick when tank is full of water. Experi-

ence of eighteen years shows this to be a

fact, and I am at a loss to understand it,

and would be glad to have you explain it

to me. A.—We never heard of this trouble

before. If it exists it may be that sand or

other impurities in the tank pass out more
freely with the feed water when the water

in the tank gets low. The writer ran an

engine for years on a dry division where

the tank was generally dry before a water

station was reached, and he never had

any trouble from check valves sticking.

(80) J. H. F., Frankfort, N. Y., asks:

I. How is the horse-power of an engine

ascertained when diameter of cylinders,

length of stroke and boiler pressure are

given. A.— I. This question involves too
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long an explanation for this department.

It has frequently been explained in our

editorial department. The subject is fully

elucidated on "Sinclair's Locomotive En-
gine Running and Management," page 314,

of the twenty-first edition. 2. How is the

capacity of a boiler calculated? A.—2.

The capacity of a locomotive boiler is cal-

culated to agree with the cylinder power
and the weight the engine will have for

adhesion. There is no set rule. The
horse-power of a stationary boiler is based
on its capacity to evaporate 30 pounds of

water per hour from a temperature of 100

degrees Fahr. and the converting it into

steam at 70 pounds gage pressure.

(81) O. J. B., Hopkins, Minn., asks:

I. What is meant by rigid wheel base?
I notice in the dimensions of engines that

the rigid wheel base is the same as the

driving wheel base. A.—i. With nearly

all American locomotives the driving

The prompt action of the Chicago Pneu-
matic Tool Company in purchasing a

license under the Moffet patent in order
to protect their customers from litigation

and further expense, will be appreciated
by those concerned. It also protects all

drills they have manufactured and sold or
shall hereafter manufacture and sell, so

that no one having tools of their make or
buying new ones will be subject to the

slightest annoyance.

The Joseph Dixon Crucible Company,
Jersey City, N. J., have issued a small

pamphlet on Dixon's graphite preparations
for steam, gas and electric automobiles,
with some interesting letters from those
who have used them. From the experi-

ence of the writer with the use of graphite

on an automobile, we think that the pos-

sessors of automobiles ought never to go
out without having a good supply on hand.

PATENTS.
I

Patents.
GEO. P. WHITTLESEY,

iMI t TRUST BUILDING, WASHINGTOR, I.C
Ternu Reasonable. Pamphlet Sent,

PATENT:
vel idea or design. It

ily way to control it

and make it pay. Send postal
to STEBBINS& Wright, Me-

chanical Experts and Attorneys, .Station G, Box 137,
Washington. D. C, for fu'l information. They Secure
good patents and protect the whole invention.

ENGINEER'S LICENSE.
Mechanics, Engineers,
Firemen, Electricians, Etc.

40-page pamphlet containing questions asked by
Examining Hoard of Engineers.

cpwT pppp GEORGE A. ZELLER, Publisher,
JL,l\ I rnCC Room 601 18 So.4tli SI , St Louis, Mo.

TRAIN NO. 3—FORT WAYNE ROUTE PENNSYLVANIA RAILROAD—AT 45 MILES AN HOUR.

wheel base is the rigid wheel base. But
in foreign countries leading or trailing

wheels are sometimes secured to the

frames in such a way that they have no
flexibility but always move on the same
vertical plane as the driving wheels. In
such cases the rigid wheel base extends
to the carrying wheels that are not flexible.

2. Sometimes when a locomotive is stand-
ing still it makes a humming noise that
seems to vibrate the earth all around.
What causes that noise? A.—2. It is said
to be a series of explosions in the fire-

box due to the combustion of the coal
when air is not freely admitted to the
flame. 3. Do you know of any locomotive
that has ever been equipped with the
Woolf Valve Gear? A.—3. There was
one on an engine belonging to the Chi-
cago, St. Paul, Minneapolis & Omaha in

iSgo.

We had a good supply of graphitoleo for

use on a bicycle and we found it was a
very great help in making an automobile
run freely. We have used it on the chain,

and having trouble with noise in the cyl-

inders, caused by friction, we put in a

pretty good supply of graphitoleo from
time to time, and the machine now runs
very smoothly. Samples will be sent free

to interested and responsible parties.

When engine No. 90, pulling Lake Shore
train No. 32, pulled in recently it was
noticed that the glass of the headlight was
broken. Inside was found a carrier pigeon
wearing a band inscribed "4 J. B. P. 98."

It is thought that when the bird was in

flight the headlight struck it, the glass

breaking. Strangely enough the pigeon
was unhurt.

Carborundum
by the work it does.

Take into consideration
the quality of the work,
the quantityof thework,
the life of the wheel

—

Carborundum
Grinding Wheels
are guaranteed to save
money in every shop
where an abrasive

is used

—

to do more work

—

better and cleaner work
and to last longer than
any other grinding
wheel made.

Write for the booklet.

The Carborundum Company,
Niagara Falls, N.
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Electric Power on Railroads.

The superintendent of the Midland

Railway, in England, advocates the use of

electric power on all trunk lines of Great

Britain. Taking his line between London

and Bedford, a distance of 50 miles, as a

basis of comparison, he says that a saving

of nearly two cents per train-mile would

be made by the use of electricity instead

of steam. If all the trains of Great Brit-

ain were run by electricity there would be

a saving, he says, of fully 3,000,000,000

tons of coal a year.

That "if" reminds us of an anecdote told

about a highland farmer who was driving

some steers along the side of Loch Lomond

on his way to Glasgow market to dispose

of the cattle. He was accosted by an Eng-

lish tourist, who asked him where he was

going. On hearing that the man intended

selling his cattle in Glasgow, the tourist

said, "My good man, if you would take

these steers to London you could sell them

at a higher price."

"Oh aye," replied the Highlander, "if I

could take all the water in Loch Lomond

to hell I could sell it for a shilling a glass."

prietors of the shoe maintain that one of

its special features is providing safe means

for wearing down tlie shoe to a thin shell.

Plans have been prepared by the Aus-

trian Government for the construction of

new railroads and the rebuilding of old

ones at an aggregate outlay of about $150,-

000,000. A large proportion of the ma-

terial to be used is to be purchased in this

country and Carl Redlich, consulting en-

gineer of the Austrian Government, has

already negotiated with American manu-

facturers for several millions of dollars'

worth of material. The Marion Steam

Shovel Company, in Ohio, is said to have

received the contract for all machinery,

cranes, steam shovels, dredges, etc., that

will be required in carrying out the exten-

sive railway improvements in Austria.

A Railway Run By Its Employes.

There is a railway in Indiana which

evidently was started with high hopes of

reaching far out into the business world,

for it is called the Chicago & Southeastern

Railway, but its limits extend only 127

miles from Muncie, Ind., to Brazil, Ind.

Like many other railroads which begin

nowhere and end at a place of the same

character, this road with the high sound-

ing name has been chronically in finan-

cial difficulties.

The employes struck lately because they

were beginning to forget how long it

was since they saw the pay car. Without

these men the road could not be operated,

for no others would take their places with

the chance of working for nothing. In

this dilemma the management turned over

the road to the employes and told them

to manage it in such a way that their

back pay and current pay could be earned.

The Chicago & Southeastern Railway is

now run by its employes. They have ap-

pointed a treasurer to see that the money

collected is fairly divided. That seems

to be all they care for.

The growing demand for the Monarch

Solid Brake Beam indicates that it is giv-

ing good results in actual service. It is

rolled in the shape of an I-beam, which is

equipped with an interlocking two-part

fulcrum, the invention of Mr. T. E. Car-

liss, the superintendent. His wide experi-

ence showed the necessity of a fulcrum

which could be renewed with least labor

and at the same time be practically solid

when in place.

FOR SALE.

Locomotive Engineering for
l.s'.ij :: 1 .-,1; 7 s ;i i!)00.

Dnbound $0.00.

The Locomotive Engineer
ISS.S S'.l '.III '.l\.

One Volume i.i 00.

American Engineer and Railroad Journal
is'.i:! tr, (;-7-s-'.i I'.iuo.

Unbound $13.00.

Railroad Car Journal
is'.iT-iis :in-]!)0(.).

(Inbound $3.00.

FREDERICK S. OWEN,
120 Taylor Street, Waltham, Mass.

AN OPPORTUNITY.
The manufacturers of the greatest railroad in-

vention of past 25 years need permanently a man
of good qualifications In business ( railroad sup-

plies preferred ). The right man will be given a

chance to become identilled with the business.

Box 96, SUtlon " B," CINCINNATI, OHIO.

EXPERT ADVERTISING MAN AND COR-
RESPONDENT of recognized ability, who has

praclical and technical knowledge of locomotive

work and railroading, diiires place in passenger depart-

ment, R. R. supply house or office of mechanical super-

intendent. Best references.

Q. Y. Z., CARE
LOCOMOTIVE ENGINEERING.

The Standard Paint Company, of New
York city, have published a small illus-

trated pamphlet called "Demonstrated

Facts About Ruberoid Roofing." Ruber-

oid is becoming a favorite roofing for cars,

and the more it is used the better becomes

its repute. The principal points made for

ruberoid in the pamphlet are: As a roof-

ing for all kinds of buildings, from the

light, temporary frame structure to the

big brick, stone or iron building, ruberoid

has proved itself without an equal ; light

in weight ; requires no heavy roof beams

;

always pliable; easily laid; anyone can

apply it; strong and durable; will last in-

definitely if properly cared for; air-tight

and waterproof; unlike other prepared

roofings, ruberoid contains no tar or pa-

per; ruberoid will not melt or run; result,

no clogged gutters, no tar-stained build-

ings. The pamphlet will be sent to anyone

interested in this form of roofing.

fw\ i -mj-w /\f\ Best Yorhshhra

I AYLUK STAY-BOLT IRON

PISTON RODS AND AXLES.

Used by the Leadinj Railroads.

R. Mushet's rr^c:
STEELS.

equivalent to sanding the rail as a means

of making the brakes hold and that it has

not the objection which is raised against

much sanding of the rails. We examined

some shoes of this kind which were worn

down by service to a thin shell. The pro-

These Goods are the Standard of Excelleaoe

Sale Representatives lo the Unltetl States

B. M. JONES & CO.
No. 81 Milk St., BOSTON.
No. H3 Liberty St., NEW YORK.

WAREHOUSE AT EAST BOSTON.

The Crescent Brake Shoe Company, 125

Hudson street, Philadelphia, Pa., are about

to put upon the market a brake shoe

which has six or seven pockets on the face

of the shoe, which are filled with sand

and work out between the shoe and wheel

when brakes are applied. Those who have gether with a statement that the coal bills

watched these shoes at work say that it is have been reduced 15 per cent. With

Nearly two years ago the Buffalo Forge

Company shipped an important mechan-

ical induced draft plant to Japan for the

Osaka Water Works in that country. A
recent letter has been sent to the company

expressing the highest approval of that

system of mechanical induced draft, to-

some proposed improvement in handling

the firing the engineers predict that there

will be a still further saving in the amount

of fuel burned. The plant has everywhere

in the far East excited a great deal of

interest.

t on the box and U7 jma cushloB em h.

r shape. Send cash, sate size. ffi»e jami weleht

HAGGARD & MARCUSSON CO.,
417 South Canal St., Chicago, III.



506 RAILWAY AND LOCOMOTIVE ENGINEERING November, 1901.

Visit to Bethlehem Steel Works.

The Bethlehem Steel Company do noth-

ing by halves and the trip of the American

Street Railway Association and others to

their works recently was a good example

of this. Under guidance of Mr. H. F. J.

Porter, their popular New York represent-

ative, they boarded a special train of five

cars and made the run to Bethlehem in a

little over two hours.

Arriving at Bethlehem, a train of open

observation cars was backed up and the

guests "changed cars for the Steel Works."

These were run through the works and the

different departments visited in this way.

The last stop was the dining room, where
a fine luncheon was served, and after hav-

ing several group pictures taken the special

train started for New York.

The Cambria Steel Company, of Phila-

delphia, have issued a new edition of their

book of information relating to structure

of steel. This is the fifth edition of the

book and shows that it is greatly in de-

mand. Besides giving a great many par-

ticulars about commercial forrrjs of steel,

it has a great deal of information of a

miscellaneous character that will be found
very useful to engineers. The writer has

had a previous edition of this book on his

desk for several years and finds it a very

convenient reference, as it gives a great

many tables that he has frequently to con-

sult. The book is sold for $1 at the com-
pany's offices in Philadelphia, and is well

worth three times the money to a busy

man.

The Eynon-Evans Manufacturing Com-
pany, of Germantown Junction, Philadel-

phia, Pa., have published a catalogue of

their railroad specialties, covering oil cups,

gage cocks, cylinder drains, blower elbows,

blow-off cocks, etc. They are doing a

large business among the leading rail-

roads, having made a specialty of high-

grade goods, sparing neither quality nor
weight of metal. In their cups they have
entirely done away with brazing, soldering

or sweating, making them i:p from solid

composition castings, thus ensuring much
greater strength and durability. Catalogue
will be sent on request.

The Buffalo Forge Company advise us

that their London office, recently opened at

39 Victoria street, London, S. W., under
the management of D. W. Roper, M. E.,

has recently closed an important contract

in connection with the new plant of the

British Westinghouse Electric & Manu-
facturing Company, at Old Trafford Park,

Manchester, England.

There is a very decided tendency in car

shops and paint shops to pay the work on
the piece-work system. In one paint shop
they have gone so far as to pay the shop
sweepers by piece work. Every stroke of

the broom has its money value.

Pittsburgh Railway Club.

A railway club has been started in Pitts-

burgh by a number of railorad men inter-

ested in the discussion of railroad ques-

tions. The meeting to organize the club

was called by Mr. J. H. McConnell, gen-

eral manager of the Pittsburgh Locomo-

tive Works of the American Locomotive

Company; Mr. D. F. Crawford, superin-

tendent of motive power of the Northwest

System of the Pennsylvania lines west

of Pittsburgh ; Mr. L. H. Turner, super-

intendent of motive power of the Pitts-

burgh & Lake Erie, and J. D. Mclhvain,

president of J. D. Mcllwain & Co., sales

agents for railroad supplies.

Mr. McConnell was chosen as temporary

chairman of the meeting and J. D. Con-

way, of the motive power department of

the Pittsburgh & Lake Erie, as secretary.

L. H. Turner was elected president for

the ensuing year by a unanimous vote,

but declined, nominating Mr. McConnell,

who was elected without opposition. Mr.

Turner was then elected vice-president,

John Conway, secretary, and J. D. Mcll-

wain, treasurer. An executive committee

is composed of D. F. Crawford (chair-

man), J. E. Simons, superintendent of

rolling stock of the Pittsburgh Coal Com-
pany, and F. T. Hyndman, master me-

chanic of the Pittsburgh & Western. On
the committee to prepare a constitution

and by-laws were chosen Mr. McConnell,

Mr. Conway and H. W. Watts, master

car builder of the Monongahela Connect-

ing Railroad.

One of the most interesting and attract-

ive exhibits made at the Pan-American
Exposition was made by Jenkins Brothers.

New York. We are pleased to note that

the following awards have been made to

them : Gold Medal for Jenkins Brothers'

valves. Gold Medal for Jenkins '96 pack-

ing, two silver medals for rubber special-

ties.

A party of well-known railway men
from England are making a tour of the

United States for the purpose of noting

the cause and practices wherein railway

transportation in the United States is car-

ried on more economically than it is in

Great Britain. Theparty consists of Messrs.

George S. Gibb, general manager ; P.

Burtt, general traffic manager ; W. Wors-
dell, chief locomotive superintendent ; C.

Harrison, chief engineer, and M. Newell,

dock's engineer, all of the North Eastern

Railway of England. Along with the par-

ty is Mr. Norman D. Macdonald, a well-

known lawyer of Edinburgh, who is act-

ing as secretary.

We wish to hint gently into the ears of

our Australasian correspondents, especially

those in New Zealand, that one penny
stamp does not pay the postage of a sealed

letter to the United States. On the last

twelve letters we received there was not

one which had the postage fully paid.

P
ETERS'
ATENT
OCKET

is only to be had in

Brotherhood
overclothes. ^ Insures your
watch from falling out no mat-
ter what you do. Whether
you're in the shop or on the

road the

Brotherhood
overalls are best. Easy to

wear—always fit and give sat-

isfaction.

Made in one of the best

shops in the country. <^

Union of course.

H. S- Peters
DOVER, N. J.

Moran Flexible

Steam=Iieatiiig

Connection, All Metal. . . .

ESPECKILY APPLICABLE BETWEEN

ENGINE AND TENDER.

MORAN EEXIBLE STEAM JOINT CO., Ina,
No. 149 Third Street, Louisville, Kjr.

"Hawkins' Educational Works"
(& ToU., price $11.00), OB Statlooary, 5t«aai and
Electrical EaclneerlBg. will be sold t* the [latrau tt

tku fmmnal, •n tasy monthly pajiaettti. Sead igr tanns.

THEO. AUDEL & CO., Publishers,
6j Fifth Avenue, NEW YORK CITY.
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^ IVTEW AND SECOND-HAND ^
i^ ^^ RAILWAY EQUIPMENT jjl

FITZ-HUGH &C0.
..RAILWAY EQUIPMENT..

LocoMOTivEs-rr.ii\i:5riu'.:J'cV."'

CARS, FREIGHT, PASSENGER
AND BUSINESS.

8oiitb Side ElevaUd Railway Enslnei.
Brooklyn Elevated Railway Eoflne*.

30 Tons. Small Drivers Short Wheel Biic.

Excellent condition.

eotdiiock BIdg., CHICAGO.
141 Broadwai. NEW YORK.

LOCOMOTIVES
AND

ALL /^ADC <iUICK
SIZES. ^#%no DELIVERIES

F. M. HICKS, "U^iS?"'?:.."

Rugged Tools.

Our rotary pneumatic

drills are powerful machines

for drilling, reaming, tap-

ping, stav-bolt screwing, and

flue-rolling.

Don't be anxious about

their health. They're qiiite

able to stand hard work.

Send for catalogue of our Pneumatic

Chipping and Riveting Hammers,
Rotary Drills, Rammers, etc.

Philadelphia

Pneumatic Tool Co.,

103S Ridge Ave., Philadelphia.

New Vorl-. Chic.tgo. PittsburRh.

Many of the big engines that are now
becoming so common ride very hard, and

it is really an act of mercy to inform en-

ginemen how they can save themselves

from the rocking jars of a rough riding

engine at small cost. The remedy is very

simple. Send $2 to the Haggard & Mar-

cusson Company. Canal street, Chicago,

and you will receive a cab seat which has

received the highest endorsement from en-

ginemen who are using it. Send to the

company for their yard of testimonials

about the seat.

Armstrong Brothers Tool Company,

Chicago, write us : "We are pleased to

advise you that the latest addition to our

line of tool holders, the Armstrong gang

planer tool, is meeting with ready sale

wherever introduced. After having had

several small lots of gang planer tools

our agents for Great Britain, Messrs.

Chas. Churchill & Co., Ltd., have just

placed with us an order for sixty-six (66)

of tliem. The English are waking up."

Work is now under way upon the foun-

dations for the immense new plant of the

B. F. Sturtevant Company at Hyde Park,

Mass. That the buildings can be com-

pleted none too soon for the urgent needs

of the company is evidenced by the fact

that their present plant at Jamaica Plain,

Mass., is now taxed to the limit, and that

it has been necessary to run overtime, par-

ticularly in the engine and electrical de-

partments.

The Government of India want
Standard Locomotives.

There appears to be an erroneous

impression among railway men in

Great Britain and in other parts of

the British Empire that American

locomotives are made to a few stand-

ards, and that no engines are built from

specifications. Acting on this idea, the

Indian secretary. Lord George Hamilton,

and the Viceroy of India, Lord Curzon

of Kedleston, have made arrangements

for a conference of Indian railroad engi-

neers at Calcutta in December, to con-

sider the adoption of a standardization

for locomotives such as they think exists

in the United States.

The primary object of the authorities is

to help the British manufacturers and pre-

vent future railroad contracts from differ-

ent parts of the empire going to foreign

firms. British makers of locomotives

claim that if the American method of

using standard types could be introduced

in India and South Africa, it would en-

able them to expand their powers of pro-

duction, so as to meet increasing demands

and fill orders which are now going to the

United States and Germany. It is another

case of catching at straws to save the

drowning business of the British Empire.

The Cincinnati, Hamilton & Dayton

Railway Company have placed additional

orders with the Barney & Smith Company
at Dayton, Ohio, for 250 seventy-thousand

capacity box cars. This completes orders

for 750 cars, 500 of which are being built

by the Barney & Smith Company and 250

by the American Car and Foundry Com-
pany at Detroit. The cars will be deliv-

ered prior to January ist, 1902.

The International Correspondence

Schools, of Scranton, have issued a notice

that they intend teaching modern languages

with the aid of the phonograph. This is

a novel departure, and its success will be

watched with keen interest by many people

who would like to learn foreign languages

and do not have the benefit of teachers.

.\ clergyman lost his train at Buffalo

the other day. As he saw the rear plat-

form disappearing he did not swear, but

pulled out his watch and said in a melan-

choly tone, "I shall no longer have faith

in you." "It is not a case of faith," re-

marked his companion; "it's a case of

works."

The Big Four management has demon-
strated that it does not pay to put on addi-

tional short trains and reduce rates to meet

the competition of suburban electrical

lines.

The Watson-Stillman Company, 204

East Fifty-third street, New York, have

just issued catalogue No. 61, which deals

principally with hydraulic jacks and other

lifting appliances. The list is very full of

finely engraved devices which nearly all

shop foremen are likely to be interested in.

We recommend everybody interested in

various kinds of hydraulic appliances and

in lifting jacks of any kind to send for

this very attractive catalogue.

In 1899 there were 18,291 locomotives

used in Germany. Of these 17,491 be-

longed to State railways and 800 to pri-

vate corporations. The average weight of

the government engines was 42.67 tons,

and of those belonging to private lines

37.6S tons.

The Michigan Central are trying a new
experiment near Warren, Mich., to control

the expansion of railroad rails. They are

laying the rails in 500-foot lengths and at

the end of each are putting down a rail 15

feet long and imbedded in cement for an

anchor.

There is an active movement among

British railway men to introduce large lo-

comotives similar to those used in the

United States. They are meeting with

much embarrassment because the turn-

tables are not long enough to turn the en-

gines.

The New York Central Railroad Com-
pany have made contracts for the erection

of a grain elevator at Weehawken, N. J.,

to hold 2.000.000 bushels.
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HmuciNG Valve
FOR CAR HEATING.

Hai features which make h superior

to all others on the market.

SENT ON TBIAl.

Idanafictnred by

APPARATUS FOR TME

Softening and

Purification of

Locomotive Water

Before it enters the Water

Tank, so that in the Boiler

it will Neither Scale, Cor-

rode nor Foam. . .

For Particulars Address

INDUSTRIAL WATER
COMPANY,

15 Wall S(rect. NEW YORK.

TRADE I I ^^ MARK

INFALLIBLE

METAL POLISH

FOR ALL KINDS OF METAL.
Best, Cheapeit and Goes Farthest.

Agents SEND for free sample, address
Wasted. GEO. W. HOFFMAN, Mfcr.,

295 EAST WASHINGTON STREET, INDIANAPOLIS, IND^.
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Conipound Eight^Coupled Oouble=Truck
Locomotive.

The engine herewith illustrated by half-

tone engraving is a compound, eight-

coupled, double-truck locomotive, built by

the Baldwin Works for the Bismark,

Washbucn & Great Falls Railway.

The cylinders are 14 and 26 inches diam-

eter by 26 inches stroke. Balanced piston

valves are used. The engine has a total

weight of 166,910 pounds, of which 128,-

010 pounds rest on the driving wheels, 16,-

900 pounds on the front truck and 22.000

95 Liberty Street, New York, December. 1901. No. 12

square feet, which will provide a liberal

surface for the combustion of inferior

fuel. The tank capacity is 5.000 gallons.

Engines too Big for Bridges and
Tunnels.

We recently heard some amusing talk in

an office of the Baldwin Locomotive Works
concerning some locomotives which had

more than reached the limit of size for go-

ing under the bridges and through the tun-

nels of most Eastern railroads. A group

of unusually large engines were built for

about route, but it was the best that could

be done.

In the course of a discussion on the Mas-
ter Car Builders' coupler, Mr. Manches-
ter, of the Chicago, Milwaukee & St. Paul,

made the statement that the damage to

draft rigging has increased fourfold in si.x

years. Some men think that rough switch-

ing in yards is responsible for most of this

damage, but we are inclined to blame the

greater part of it to the unavoidable shocks

which the cars receive on the road. That

GREAT FALLS "ST. PAUL" TYPE.

pounds on the back truck. The outside

diameter of the driving wheels is 50

inches, the main journals are 8x9 inches,

and the others 8 x g inches. The driving

wheel-base is 13 feet 3 inches, and the

total engine wheel-base 26 feet 11 inches.

The boiler is 68^4 inches diameter at the

f r int v-ourse and carries a working pres-

sure of 200 pounds to the square inch.

This engine has been designed to burn

lignite coal, and the firebox is made to

burn this kind of fuel to the best advan-

tage. It is 96' 4 inches long and 84 inches

wide. In the front it is 67^ inches deep,

and in the back 64J4 inches. There are

270 2-inch tubes, 16 feet 6 inches long.

The firebox has 174 square feet of heating

surface, and the tubes 2.322 square feet,

making a total of 2.496 square feet of

heating surface. The grate area is 56

the Atchison, Topeka & Santa Fe, and the

intention was to send them over the Phila-

delphia & Reading to Williamsport, from

whence there are roads reaching West that

have unusually high bridges and tunnels.

When they got across the Schuylkill they

towered so high that the train hands de-

clared it impossible to get them over the

main line to Williamsport.

Word went to the general officers, and

orders promptly came to measure the giant

machines. The train- hands were right.

Then maps were gotten out, and general

managers telegraphed to learn what roads

had bridges and tunnels high enough to let

the locomotives through. Finally a route

was discovered. It is over the Reading to

Bound Brook and then back over the Jer-

sey Central to Easton. It was a round-

is the natural penalty which owners of

cars must pay for the running of long

trains—fifty cars and over.

A valued correspondent of Railway
AND Locomotive Engineering in England
writes urging that we recommend Amer-
ican capitalists to establish works in Great

Britain for the building of locomotives and
cars according to .American manufactur-

ing practices. He hears all the criticism

about the British Government ordering

locomotives from American and German
builders for India, Africa, Egypt, etc., and

thinks that American builders carrying on

business in Britain would make the neces-

sary prompt deliveries and would escape

the antagonism raised against orders com-
ing to the United States.
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Railroading in a Reservoir.

some of the interesting features of

boston's new water supply.

by fred h. colvin.

The water supply of a large city is prob-

ably the most important problem that must

be solved by those who are responsible,

although of course the question of sewage

is a close second. It too often happens, as

in the case of Philadelphia and other cities,

that the responsible parties are either too

busy with politics or that they do not

realize the importance of the water prob-

lem. At any rate they only putter along

with no method or aim, biit merely patch

on here and there to show that they are

not quite asleep.

A pleasing contrast to this state of

affairs can, however, be found in the met-

ropolitan water supply of the city of Bo;.-

ton, and everyone who is interested cannot

fail to admire the work they are doing.

Although their supply was not in imme-

diate danger, they began in 1893 to look

about for means of increasing it as the

years went on and population increased.

Several surveying parties went out sepa-

rately, and after going over all available

supplies they decided on the south branch

of the Nashua River and its watershed,

and began work in 1895. The immense

amount of labor and the railroading that it

necessitates form the basis for the present

***'*^^'''
"a':iinT:

FIG. I. LIDGERWOOD CAliLEWAY AT THE WACHUSETT DAM.

Lidgerwood cableway, which carries the although the average width is a

rock and other materials across the ravine than a mile. Within its confines

being shown in Fig. i. This dam is 1,050 be 63,000,000,000 gallons of

feet long and about 150 feet high; so that water, which will go through

little less

tiiere will

first-class

a mason

SHEET PILE DRIVING ON THE DIKE. EXCAVATING FOR THE NORTH DIKE.

attempt to show what is being done, how

it is accomplished and the results to be

secured.

The dam for the reservoir is now being

built at Clinton, Mass., a view of the

it will be seen it is no small undertaking, acqueduct to the good people of Boston.

and the dam alone will cost $1,700,000. 40 miles away. The average depth of the

Back of this wall of mason work will be reservoir will be 46 feet and maximum

the huge reservoir, nearly 854 miles long about 129 feet. When we remember that

and over 2 miles wide at its widest part, this is in reality a huge lake, with two or
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SHOWING NATURE OF SOIL AT ONE PART OF THE NORTH DIKE EXCAVATIONS.

Stripping means that about 6280,000 cubic

yards of soil will have to be removed.

Over half of this has already been accom-

plished, and it is this which requires most

of the railroading in this work.

The view of the connnissary department,

showing the temporary houses, sod huts

and other shacks, gives an idea of the in-

ternal surface of the reservoir and will

show that all the curves and grades of

ri'gular railroading have to be met and

overcome. The view from the South Clin-

ton station, showing a double-track road,

trestle and filled bank, with the train of

twenty empties, gives still further evidence

that it isn't play railroading by any means.

Beyond the group of houses (farm houses

which will be torn down when the work-

men are through using them) is a regular

train yard with side tracks, water tanks,

coal pockets, etc.—not as elaborate as you

find on a standard road, but in keeping

with the work in hand. A poor roll of

film spoiled this and several other views 1

expected to get.

more islands in it, vv'e get a better idea of

its size.

Figures, however, give but a faint idea

of the undertaking, and so we take a drive

down and through the various parts of the

reservoir to see what it actually means.

And here is where the railroading comes in.

The first extensive operation was the

building of the dike, which is to prevent

the puasibility of a flood in the town of

Clinton. So a huge trench was dug along

the side of the reservoir next the town

and down to a depth about even with the

bottom of the reservoir. Digging the

trench for the sheet piling was no small

job, as will be seen from the illustrations,

and show the depth, nature of soil and

the removal by small cars.

Then came the sheet piling, and this was

about as interesting as anything of the

kind we know of. These piles were made
of 2-inch planking, spiked together in

three thicknesses, with the center one pro-

truding about 2 inches to form a tongue

on the face and a corresponding groove

on the back of each pile. The bottom of

the pile was shaped off as shown in the

illustration, and had a plate bolted on,

which carried the hose connection shown.

The hose communicated with a hole down
in the end of the planking, and water was

forced down the pipe to wash out a hole

for the pile as it was forced down by the

pile-driver. When the pile was driven

home, the hose was pulled up by the small

wire rope shown and was then attached to

the next pile. The length of these piles

can be judged from the cut showing the

pile-driver in the sand cut with piles ready

to be driven. This also shows the method

of building up the piles. This sheet piling

forms a solid wall and prevents the water

eating down under the banks to weaken

them and cause damage and disaster in

future years.

The dike, however, was but a small part

HYDRAULIC ATTACHMENT FOR DRIVING SHEET PILES.

of this work, for while this was a deep cut,

there remained the stripping of the entire

surface of the reservoir to an average depth

of I foot—this to remove all decayed vege-

tation that may have been accumulating

for years. This is one of the many precau-

tions for a healthful water supply, and this

This portion of the work is being done

by Nawn & Brock, of Boston, who now
have a total of over 93,000 feet of track,

including sidings. Over 25,000 feet of this

is double track, narrow gage. They have

thirteen locomotives, eight being 12-ton

and the remainder 16-ton, mostly built by
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Porter and the Vulcan people. These en-

gines pull about 100 trains a day, varying

from ten to twenty cars each. Each car

has a capacity of 3^2 cubic yards of earth.

Various methods are employed for get-

ting the earth into the cars. On the side

hills one of the contractors, Long & Little,

put up chutes, as shown in the engraving,

and slid the top soil down to the trains

waiting below. These chutes were very

portable, and were moved along as fast as

needed.

(To be continued.)

Mr. Theodore Vorhees, general manager

of the Philadelphia & Readiftg, took a

warm interest in the party, having gone to

the extent of meeting them in New York.

While they were in Philadelphia he invited

them to enjoy a ride on a train that was in-

tended to make the speed of the Atlantic

City express. The invitation was gladly

accepted, and most of the party traveled at

a speed they had never enjoyed before. The

miles were covered at 8i54 miles an hour,

and the fastest single mile was done at 85.7

miles an hour. The last two miles were

run to absolute rest in 120J/2 seconds. The
British party included, besides Mr. Gibb,

general manager; Mr. Harrison, chief en-

gineer; Mr. Burtt, general traffic manager;

Mr. Newell, docks engineer, all of the

North Eastern, and Norman D. Macdon-

ald, of Edinburgh, an eminent member of

Visit of the Britisli Railway Officials

—A Fast Run.

The party of British railway officials

whose visit to this country we mentioned

last month have made a series of tours

ovei; the railways east of Chicago, and they

have seen many things that were found; to

be very interesting and instructive. A
great deal of courtesy has been shown

them by manufacturers of railway appli-

ances and by railway officials Among the

manufacturing establishments visited were

the Union Switch & Signal Company's fine

works at Swissvale, Pa. They were par-

ticularly interested in the pneumatic and

electric signals, and the wonder-working

details were closely studied. Among other

places visited in the neighborhood of Pitts-

burgh were the Westinghouse Air-Brake

Works, the Westinghouse Electric Works

and the Pressed Steel Car Works. A day

was spent at Altoona, where they exam-
GENERAL VIEW, SHOWING NATtJRE iOTf MsiN.

the Scottish bar, who is acting as recorder

for this party. On the train were a num-

ber of officers of the Reading and their

guests.

NAWN & BROCK S DOUBLE-TKACK KAH.WAY AND TKESTI.t.

A belief seems to be cultivated among

railroad men that piece-work is generally

introduced into repair shops to hide the

shortcomings of incompetent foremen.

This is rather improbable, but it is no doubt

true that railroad mechanics are more earn-

estly opposed to piece-work than any other

class of workmen. We believe the cause

of this is due to stupid, meddlesome offi- •

cials who examine payrolls and insist on

cutting down the earnings of men whose

skill and industry enable them to do much
more work than others. But the block-

head who has reached the position of pay-

roll inquisitor knows nothing of this. If

he can boast that his work has resulted

in cutting down payrolls he becomes intox-

icated with self-complacency. It is safe

to say that no shop ever gave up piece-

work where the men were fairly treated

while the system lasted.

ined the various Pennsylvania shops. In

Philadelphia they visited the Baldwin Lo-

comotive Works, and considerable atten-

tion was devoted to examining the Penn-
sylvania's methods of handling freight and
passengers. While the party was in Pitts-

burgh Mr. Goodman acted as guide,

philosopher and friend, and he performed
the duties in magnificent style.

train was hauled by the Vauclain com-

pound Atlantic type engine No. 326. The
train was made up of five cars, which

weighed 210 long tons, or 470,400 pounds

behind the tender. The run of 55J/2 miles

was made from start to stop in 4654 min-

utes, or at the rate of 71.6 miles an hour.

There were no stops, but speed was

checked three times. During the run 35

It is reported that the Cincinnati, Ham-
ilton & Dayton Railroad have been ex-

perimenting with coke, and so far it is

claimed to have been successful. The ex-

perience of other roads has not been at all

favorable, and even the Boston & Maine
road has not been able to make it entirely

satisfactory.
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A Master Mechanic Who Studies Greek

In an address delivered at the Pan-

American Exposition, Senator Chauncey

M. Depew said

:

"The railway service trains and educates.

It develops the same type of men all over

the world. They are quick to think and

act, open-minded to suggestions and in-

ventions, and free from bigotry of opinion.

In England, this summer, I attended an

inspection, and afterwards a lunch with

150 of the general managers and heads of

the operating, traffic, passenger, motive

power and engineering departments of the

railways of Great Britain, and was made

at once to feel at home. If the sharehold-

ers could depart from old traditions, and

leave to these bright and progressive offi-

cers the reformation of their roads, every

one of them would be up to date with

American appliances and methods within a

year. It was like an American railway

convention, except that a superintendent

of motive power said to me he had not yet

got over the habit of turning Greek into

E'lglish, and translated a chapter of Thu-

cydides history every day. I told him our

master mechanics and superintendents quit

that as soon as they were promoted from

the shop or the cab of the locomotive to

high office."

Usually, on Indian bridge work, the Brit-

ish engineers put a thousand or two thou-

sand of these natives under one or two

Europeans, for they are as docile as sheep,

and have the same respect for their Euro-

pean overseers that sheep have for a collie

;

but we introduced the innovation of hav-

ing white men work. On the traveler,

on the material as it went up, on the top-

most points of the rising towers to connect

the new pieces as the crane swung up,

the Americans—and a few British and

German sailors I had picked up, with one

North Carolina negro who spoke Hindus-

tani—worked hard, to the measureless sur-

prise and admiration of the coolies, so

that as soon as the construction of the

viaduct got well under way operations

went on with tremendous rapidity, some
of the 200-foot towers, much like New
York skyscrapers, going up in three or

four days."

This particular arrangement was devised

by Mr. Walter J. Richards, electrical en-

gineer in the plant.

Educational Effect of Railroad Life.

Nothing enlarges the understanding and

liberalizes ideas like travel. The perpetual

horizon of one's town is the prison wall of

the mind. Provincialism believes that there

is no business man, orator, teacher or

genius like the village storekeeper, lawyer,

preacher or poet. But when men and

women cross the county line and mingle

with the world ; when they meet the men
whose hands are on the levers of progress

and thought; when they see how infinitesi-

mal we are except as parts of the vast and

complex machinery of society, and the op-

portunities there are for larger activities

and places—then they learn the most im-

portant lesson of life, which is, "There are

others." This development is the peculiar

Superior Producing Power of American

Mechanics.

It is a curious thing to learn of Amer-

ican workmen being sent 15,000 miles to

build a bridge, but this was done a short

time ago by the Pennsylvania Steel Com-

pany, which put up a great viaduct at

Gokteik in India, and some curious par-

ticulars about the job have been given by

the World's Work:

"The American workmen proved so

efficient," says the article which was pre-

pared by Mr. J. C. Turk, the engineer

in charge, "as compared with the natives,

that, roughly speaking, I should consider

one American equal to four natives.

Divided into castes and subdivided into

trades, the natives were able to do but one

kind of work, though in an American

rivet gang there are but three men, all

capable of doing any part of the work, the

Indian natives are obliged to have in their

gang a hammer man, a snap man—to hold

the form on the rivets—a man to hold

under the rivets the big iron dolly-bar,

a man to heat the rivets, and one to pump
the bellows. The bellows man cannot heat

rivets; the rivet heater cannot swing a

hammer; the hammer man cannot hold

the dolly-bar, and when the gang are

obliged to move they have to wait for the

khallassies, or riggers, to rig their stag-

ings. When the painting began on the

viaducts, I found the painters, too, quite

useless without the khallassies.

Good workers at their trade they were,

however, all of them, the riveters from

Oudh and the Punjaub, used to bridge

work, and the khallassies, sailors mostly

from coasting vessels or P. & O. steamers.

ANOTHER METHOD OF LOADING CARS.

Electro-Magnetism in Machine Work.
The Christensen Engineering Company

at Milwaukee have a kink for holding

small pieces of iron or steel on a platen

while these pieces are being machined to

a proper size that is very successful.

The packing rings for their air com-

pressors are made up of several pieces

which must be made an exact fit against

each other in the groove of the piston

and against the wall of the cylinder to en-

sure good service. Any ordinary chuck

to hold these parts in place while a mill-

ing tool passed over the surface would

likely spring the parts out of shape.

The platen or bed of the miller has a

magnet under it which attracts and holds

down the packing ring while the electric

current is passing around the magnet.

With the aid of a couple of pins against

which the ends of the ring comes in con-

tact it is held solid ; cutting out the current

leaves it loose.

privilege of our profession. Railroad men

go everywhere. They rub against states-

men and politicians, fools and frauds, em-

ployers and employes, the successful and

moderately successful, those who control

and those who swim with the tide, and see

the operations of great enterprises. They

are the most eager and observant readers

of the newspapers. Among themselves

they are good fellows, in the camaraderie

of an honorable and useful calling, at home
and abroad oracles of news and views.

The development of the close of the

wonderful nineteenth century is especially

distinct in our vocation. Thirty years ago

tliere were no schools for the education

which is now required. The old-timer was

a rule-of-thumb man. He was a rough-

and-ready customer, and his language was

as lurid as his administration was arbi-

trary and tyrannical. He hated the new

men from the schools and all what he

termed "new-fangled notions." Though
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some of the best of our managers of to-day

have come from his class, the difficulties of

their self-education and equipment demon-

strate their extraordinary ability. Now,

however, the service demands at the begin-

ning a training undreamed of in the early

days. I remember one of the hard-headed

old superintendents who was overwhelmed

with the sudden development of passenger

traffic. The complaints of insufficient ac-

commodations led to his being summoned

before the board of directors. To the

question why he did not provide morp

trains and more cars, his answer was,

"What is the use? No matter how many

cars we put on, the people will fill them up

just the same."

—

Chauncey M. Depew, at

Pan-American Exposition.

Long Runs by Railway Conductors.

As the speed of trains is accelerated be-

tween distant points the runs made by

train and Pullrtian car conductors are

lengthened out. The conductors on Rock

Island No. 21, better known as the fast

mail, run from Chicago to Des Moines,

358 miles. Returning the next morning,

they lie over one and a half days in Chi-

cago before coming out again. Out on

the Union Pacific, conductors on the

Overland and limited mail trains run from

Omaha to Cheyenne and from Cheyenne

to Ogden, S16 and 514 miles respectively.

The time they are on the oad is, how-

ever, less than years ago. when the runs

were less than 300 miles in length. The

distances covered by the Pullman car con-

ductors is vastly greater than those by

train conductors. From Chicago to Den-

ver is 1,041 miles. Pullman car conduc-

tors consider this a short run. The men
in charge of the sleeping cars on the

North Western and Union Pacific accom-

pany their cars from Chicago to Portland,

Oregon. It takes nine days to make the

round trip of nearly 4,000 miles, and they

make about two and a half trips per

month. On the Santa Fe the Pullman

conductors run from Chicago to San Fran-

cisco and on the Canadian Pacific they re-

main with their cars on the trip across the

continent, which consumes nearly six days

from Portland, Me., to Vancouver and

Victoria. On the Illinois Central they run

from Sioux City to New Orleans. They

receive $75 per month.—Des Moines

Leader.

variety. The frequency of train service

affects this very materially.

EUROPE.

Govt. Miles,
Road Locomotives

Austria 6,300 2,314

Belgium 3.318 3.oo9

Bulgaria 931 S6

Denmark 1,167 434

Finland 1,64s 268

France 1,748 576

German 28,935 IS>I77

Hungary 8,580 2,364

Norway 463 73

Portugal 527 82

Roumania 1,920 441

Russia i5>78o 4.942

Servia 335 63

Sweden 2,305 542

73.654 30,341

ASI.\.

Borneo 100 10

Ceylon 297 92

China 530 85

Dutch Indies

:

Java 914 262

Sumatra 131 61

India 20,082 3,953

Native and Guaranteed 2,395 II7

Japan 3-157 I.006

Malay Peninsula 286 47

Siam 225 20

and work amid strange surroundings atld

stranger people, helping, perhaps uncon-

sciously, to make the English-speaking

people predominant the world over.

28,117

AFRICA.

Cape of Good Hope.. 2,000

Egypt 1,222

Soudan 886

Mauritius 104

Natal 58s

Orange State 418

Transvaal 1. 100

4.315

.\USTRALIA.

New South Wales 2.706

New Zealand 2,090

Queensland 2,797

So Australia 1,743

Tasmania 438

Victoria 3.143

W. Australia i,355

14,272

CANADA.

Intercolonial 1.315

Prince Edward Isl.. . . 210

Oovernmental Railways of the World.

The mileage of the governmental rail-

roads of the world is far greater than

many realize and presents some interesting

figures, which are given by a good author-

ity. The enormous mileage of the Ger-

man state roads give us a better idea of

the extent and development of the Ger-

man Empire than almost anything else

would do.

The proportion of locomotives to miles

of railway is also interesting from its

1,525

5,653

492

413

60

40

129

68

23s

1,437

491

293

326

355

66

517

230

2.278

228

23

251

Totals 121,883 37.960

When we see the large mileage and the

number of locomotives in such countries

as India, and realize the climatic condi-

tions, to say nothing of the fondness of

lions, tigers, etc., for nice, juicy engineers,

we marvel at the enterprise of the Anglo-

Saxon in penetrating these countries.

Miles away from the seaport, which in a

way connects them with home, they live

Cars that Nobody Wants to Steal or

Borrow.

The Philadelphia & Reading Railway

have 500 box cars which are so wide and

high that they have given railway men
much concern. They have been in use

since January i.

Tunnels and overhead bridges have at

many points said nay to the passage of

these cars when they have wandered fron>

home. The Pennsylvania has formally

notified the Reading not to send any of

these giant freight carriers to it, as they

do not purpose adjusting bridges and tun-

nels to their dimensions. There are some

divisions of the Reading's own system

which cannot manage the cars. For exam-

ple, the Tamaqua tunnel bars their pas-

sage, and that at Perkasie looks black

when they approach from the south, al-

though it offers no objection when they

return home from the North.

There has been a great deal of talk late-

ly over a shortage of cars, and every rail-

road manager says his particular company

would be all right if "those other roads

would only send back our cars." These

Reading cars seem to have solved the

trouble, for they can't run away, and no

railwav wants to borrow them.

Peculiar Heating Plant.

At the extensive works of the Christen-

sen Engineering Company, in Milwaukee,

a new heating plant has been lately in-

stalled, using exhaust steam, and a large

blower at the power-house. The heated

air passes through a large underground

tunnel for some distance up to the fac-

tory.

The copper conductors that take the cur-

rent from the large generators at the

power-house to the separate motors at the

various parts of the plant, as well as the

steam and water pipes, pass through this

tunnel so that they are accessible at all

times, as the tunnel is large enough to

walk through. It is lined with hollow tile.

A return tunnel alongside brings the air

back from the factory buildings. Enough
hot air gets out and cold air gets in at the

doors and windows to keep the supply

pure. The return current of warm air

makes quite a saving in the coal bill, as

against a supply of cold air from out of

doors in zero weather.

A car wheel has been patented by Henry

O. White, of Boston, in which the tread

is made up of steel sections in the shape of

flat rings or hollow disks. These are

clamped between the wheel flange and a

retaining ring. Since complaints began

to be heard that cast-iron wheels were too

weak for heavy freight cars, various kinds

of steel wheels have been patented.
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Ten-Wheel Passenger Engine.

Tlie handsonu- n-ii-whecl engino hereby

shown is one of a group recently built by

the American Locomotive Company at the

Cooke works at Paterson, N. J., for the

International & Great Northern Railway.

The cylinders are 18 x 24 inches diameter

:uk1 28 inches stroke. The driving wheels

.ire 72 inches diameter outside, and the

boiler carries a working pressure of 200

pounds to the square. inch. Worked by the

usual formula this shows the engine to

have a tractive power of 47,207 pounds.

The total weight of the engine in working

order is 140,000 pounds, of which 101,000

pounds are on the drivers and 39.000

pounds on the engine truck. The rigid

wheel base of engine is 12 feet 9 inches,

the total wheel-base of engine being 23

feet 6 inches. The engine truck wheels are

33 inches diameter and are of the Krupp

No. I type. The driving axle journal

s

inches. The capacity of the tender is 5,000

gallons of water and 9 tons of coal.

The boiler is covered with Keasbey &
Mattison lagging, Crosby steam gage is

used. Gould coupler is used in front and

the National coupler on the tender.

are to go atid keep out of the way of the

main-line trains as well.

'

Large Switch Engines.

The Chicago. Milwaukee & Si. Paul

Railway have lately received from the

Baldwin Locomotive Works some very

large switch engines intended for transfer

work from one yard to another.

These engines have 22 x 28-inch cylin-

ders, 50-inch driving-wheel centers, con-

solidation type, with four pairs of drivers.

The outside pairs of drivers have flanged

tires, the two inside pairs have bald tire.

The boilers are straight top. 72-inch shell

and carry 200 pounds of steam; the fire-

box is 120 inches long, 42 inches wide

and 60 inches high. There are 321 two-

Signals that are Difficult to See.

liV J. p. KF.LI.Y.

To a person who has observed the vari-

ous forms and methods of signalling in

vogue on the railroads of this country, and

is cognizant of the careful and. in some

cases, exacting tests applied to detect de-

fective vision both as to colors and to dis-

tance, it must be'apparent that there is con-

siderable room for improvement along the

lines of proper signalling and correct

methods for testing for color blindness.

When some years ago it was first pro-

posed to apply tests for color blindness,

the matter met with a great deal of justifi-

able opposition—not justifiable as to the

color test simply and solely, but to the

methods that it was proposed to adopt in

applying the test : for. as to the color test

l.\ 1LI;_N aul

are 8yi by 11 5-16 inches. The engine

truck axle journals are S/^ by 10 inches.

The boiler, as will be seen, is of the ex-

tended wagon top type and is s6]4 inches

diameter at the 'first course. The firebo.x

if 96 inches long and 42 inches wide. There

are 210 two-inch tubes 13 feet 6}4 inches

long, and provide heating surface of

1.476.78 square feet. The firebox provides

134-73 square feet of heating surface, mak-

ing a total of 1,611.51 square feet. The

grate area is. 28 square feet. The engine

has Richardson balanced valves with s'A

inches travel. The steam ports are l->fi

inches wide and 18 inches long, while the

exhaust port is 3 inches wide. The valves

have % inch lap and are set line in line.

The center of the boiler is 8 feet I0>^

inches above the rail and the top of stack

15 feet 2S/i inches above the rail. The
tender has Krupp No. i wheels. 36 inches

diameter and the axle journals are 5 x 10

inch flues 14 feet 6 inches long ; the heat-

ing surface is ample for the work. They

have proved to be very fine steamers. The
brick arch is supported by arch tubes. De-

troit lubricators. No. II Ohio injectors.

Leach sanders and Westinghouse brakes

are part of the equipment. These engines

are simple, with balanced slide valves, and

weigh 180,000 pounds, 160,000 pounds be-

ing on the drivers. They have sloping

tanks carrying s tons of coal and 3.800

gallons of water.

These engines will have a tractive force

of about 40.000 pounds, which is quite a

contrast with the pony switch engines of

a few years ago, that had 16 x 22-inch

cylinders with 38-inch centers and carrying

150 pounds of steam; they had a tractive

force of about 17,800 pounds. Sw'itch en-

gines for transfer work need to be as pow-

erful as the hea\'y engines for mountain

service; ihev must take all the cars there

itself, it has proved a correct and necessary

precaution to be taken by all railroad com-

panies to insure the safety of life and

property.

The principal objections which were

raised to the method of testing for color

blindness, as I remember it, were aroused

on account of the fact that certain doctors

who were selected to apply the color test

were not sufficiently practical with regard

to the requirements of railroad service to

make their tests without frequently get-

ting wrong results; then there were the

abuses which arose whereby the employe

who was sent to the doctors to have his

eyes tested was required to settle in rather

an exorbitant sum, a part of which occa-

sionally found its way back into the pocket

of the railroad official, who was instru-

mental in selecting the doctor to make the

color test.

However, much improvement has been
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made regarding the manner of making the

color test, and the tendency of the times

is for railroad companies to examine their

employes themselves, without charge to the

employe, thus obtaining practical results

and ridding the operation of all suspicion

of dishonesty.

Railroad employes do not now object to

the color test when properly and honestly

applied.

While it is conceded by everybody that

it is of the utmost importance that engine-

men and trainmen be possessed of perfect

vision and be able to see signals of all

kinds and colors in almost all conditions

of weather, there seems to be a lack of

appreciation of the facts that signals should

be placed so that they can be seen at all

times, and that they must not be obscured

from vision by any condition, whatsoever.

Here is where the discrepancy in railroad

practice with regard to color tests and

signals exists.

It is demanded of the engineman that he

shall possess the ability to distinguish color

and the position of signals at a certain

number of feet at least, but when the rail-

road company erects a system of fixed sig-

nals, in nine cases out of ten a number of

the signals will be found to be located

in such position as to be obscured by build-

ings or curves so that they cannot be seen

until very close to them. Then, too. signals

can be found that are erected in locations

where they have no background whatever.

except the sky, and these, during certain

times of the year when the sun is directly

behind them cannot be easily seen until

close to them. I have in mind an accident

which occurred nearly a year ago to a

passenger train hauled by two engines dou-

ble heading in which inability to see signals

contributed largely toward the accident,

although the poor condition of the brakes

and the low braking force, the latter not

amounting to an actual braking force of

45 per cent., was mostly responsible for it.

The system of block signals under which

this accident happened was an automatic

electric one. and each home signal was pro-

tected by a distant signal ; the distant sig-

nals, however, did not operate to indicate

the position of the home signal until a

train approached to within about 400 feet

of them, when, if the home signal was

clear, the distant signal slowly went to the

position to indicate clear. So far as this

form of signal is concerned, there is no

advantage to be derived from placing it

in a position where it can be seen for any

great distance, because it will not indicate

the position of the home signal until a train

is just about to pass it.

This fact makes it necessary when ap-

proaching it for the engineer to keep his

eye constantly on it for few hundred feet

until he finds out what it is going to do.

In this particular accident to which I

have reference, a flagman was sent out to

flag the passenger train, but he was missed

by the engineer, on account of the sun

being directly behind him, setting clear

and white and flooding him with light, and

because of the difficulty in seeing the signal

the engineer was constantly on the lookout

for the block signal.

In this case it was known that the signal

could be seen only with difficulty, owing to

the effect of the light upon the eyes of the

engine crew. Had these signals been pro-

vided with a proper background, such as

Mr. Garrett of the Wabash road found

necessary to adopt for his fixed signals, it

would have relieved the engineer of the

necessity of looking out constantly for the

semaphore arm, high in the air, and he

might have been able to see the flagman,

which he missed entirely as they ap-

proached him, although in this case he

could not stop in time to prevent collision,

owing to the low efficiency of the braking

force employed upon the train.

The railroad associations have discussed

very thoroughly many things pertaining

to the best methods for operating the trains

and the locomotives, etc., but the subject

of block signals, color blindness, correct

location for signals, etc., does not seem

to have received the attention it deserves.

The signal engineer should be an officer

possessed of several qualifications of high

degree to fit him properly for his position.

A signal engineer to-day, in addition to

his knowledge of the operation of block

signals, should possess considerable knowl-

edge of electricity and the science of optics,

which would enhance the value of his ser-

vices.

A signal engineer who is not an elec-

trician cannot get satisfactory results from

the operation of a system of signals that

are more or less controlled by electricity,

nor can he, without knowledge of the laws

which govern vision, be able to locate all

blocks and signals to the best advantage.

The Association of Railroad Signal En-

gineers is I think a good thing, and in their

conventions and meetings they should

bring out many points that would be

of value to the companies they serve and

would enable them to make complete the

work which is only half done when an

engineman or trainman is tried for color

blindness.

The Rogers Locomotive Works.

The indications are that the Rogers Lo-

comotive Works will soon be in a position

to maintain their old reputation for build-

ers of first-class locomotives. With a thor-

oughly up-to-date organization and the

best of modern tools this ought to be easily

done under energetic management for the

name in itself of the Rogers Locomotive

Works is still a very influential business

power. There are still railroad officials

who would give nearly as much for an

old Rogers locomotive as they would for

a new one of some other make.

Announcement is made that Messrs. El-

liott C. Smith and Frank P. Holran, who
recently bought the plant and property of

the Rogers Locomotive Company, have

completed the organization of the new cor-

poration called the Rogers Locomotive

Works. The permanent officers of the new
corporation are : John Havron, president

;

E. Hope Norton, vice-president; Frank P.

Holran, treasurer ; George E. Hannah,

secretary ; Reuben Wells, general man-

ager, and John W. Griggs, general counsel.

The directors are : Sir William C. Van
Home, George B. Hopkins, George Turn-

ure, J. D. Probst, Elliott C. Smith, Frank

P. Holran, John W. Griggs, Robert C.

Pruyn, E. Hope Norton, John Havron and

Stephen Peabody. The executive commit-

tee is composed of John Havron, president,

ex-officio. and George B. Hopkins, J. D.

Probst, Elliott C. Smith, Robert C. Pruyn

and Stephen Peabody.

Rough on the Engineers.

Jim Kennedy is a passenger engineer

on the 'Frisco, and Dennis Malone is a

section foreman on the same line. The
men live neighbors in Shelby and are

good friends.

Not long ago Malone approached Ken-

nedy in all seriousness and said : "Jim,

ye know me b'y, Tim, don't ye?"

"Yes, sure !" replied Kennedy, quickly

taking in mind the freckled, red-headed

and overgrown boy in question. "Sure I

know Tim. What's he doin' ? Any-

thing?
'

"No. That's what I want to talk to

ye about. Ye see, Jim," said Malone,

jamming both fists deep into his trousers

pockets and squaring his broad shoulders.

"Tim's a bit over sixteen now, an' I want

the b'y to git to wurruk an' git started

well. He's big enough an' old enough to

go to wurruk. Don't ye t'ink so, Jim?"

"Sure I He is—big—enough—and—old

—enough," replied Kennedy, slowly and

deliberately, the doubt meanwhile grow-

ing in his mind whether Tim had brains

enough to pound sand or to even come in

out of the wet. "He looks big enough

and husky enough to eat hay."

"Yis. th' b'y's sthrong as anny bull.

But this is what I want ye to do, Jim.

Take Tim on yer injun over to the shops

at Gumbo. Git' im a job wipin' foorst,

then git 'im on to fire for ye later, and

let the kid wurruk up to a job runnin'

like yerself has got. Will ye do it, Jim?"

Kennedy hesitated before accepting

sponsorship of a doubtful bumpkin like

Tim. Finally a bright thought struck

him. "Say, Denny, why don't you give

Tim a job in your gang on the section

;

let him tamp ties awhile, and work his

way up to foreman of a gang later on

—

maybe up to road master."

"I'll tell ye why I don't, Jim," said

Malone, seriously and confidingly. "To

be candid wid ye, Jim, th' b'y's not overly

bright."

Our index for the 1901 volume is ready

and will be sent to applicants.
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General Correspondence.
Some Work Done in Indian Workshops.

In case you like to show your readers

what we can do in India, I send you some
photos of some of our recent out-turn.

Photo A shows one of the locomotive

engines lately built at the Central work-

shops of the Rajputana-Malwa Railway,

Ajmer, India, under the supervision of

Mr. Frank Goodwin, locomotive superin-

tendent. Fifteen such engines already

have been turned out of the shops in fif-

teen months and five more are well ad-

vanced. With the exception of some
duplicate parts which were in hand and

were utilized in tlic construction of the

PARTICULARS.

Engine

:

Diameter of cylinders— 14 inches.

Stroke—20 inches.

Diameter of wheels—425/2. inches.

Heating surface—Tubes, 590 square

feet ; firebox, 59 square feet ; total, 649

square feet.

Grate area—12 square feet.

Fixed wheel-base— 11 feet, engine only.

Total wheel-base—11 feet, engine only.

Wheel-base, tender—9 feet 6 inches.

Total wheel-base, engine and tender

—

30 feet s inches.

Length over buffers—r4i feet 10 inches.

workmen. The cost of such plates flanged

in India is about one-fourth the English

price.

Photo J shows a twin-cylinder for a

locomotive. James Goodwin,

Loco. Supt., Rajputana-Malwa Ry.

Ajmcrc, India.

[ Valuable Locomotive Attachments.

In reviewing the improvements that have

been made on locomotives for the past

thirty years, it would be difficult to deter-

mine at a glance which improvement has

done the engine service the most good.

First we got the link motion, then we got

2^ Mo ^.,.,:,.-„..,,. a>,.e^

first two engines, the whole of the engines

were constructed from the rough—that is,

plates were obtained from home and were

leveled, planed, slotted and otherwise con-

verted into finished frames ; the motion

was forged and case-hardened, cylinders

cast, the boilers built, and all flanging of

both copper and iron plates was done in

the Ajmer workshops.

The engines have been built at a con-

siderably lower cost than they could have

been obtained from home, and the time

taken to construct them compares favor-

ably, when it is considered that the Ajmer
workshops have to keep up the repairs of

over 400 running engines.

Length over all—43 feet.

Boiler pressure—145 pounds per square

inch.

Capacity of tender—Fuel. 140 cubic

feet; water, 1,700 gallons.

Weight in working order—Engine, 22

tons; tender. 17 tons i6'4 cwt. ; total, 39
tons ibVi cwt.

Photos B and C show boilers built en-

tirely at the headquarteis workshops of

the railway at Ajmer, India. The whole

of the work is made from the rough.

Photos D, E, F are machines designed

and made at Ajmer.

Photos G, H, I give examples of flang-

ing. This is all hand work, by native

the injector and then the air brake. Then

the lubricator, and. as they are all good, I

would not or could not say a word dis-

paragingly about any of them ; but, of

course, we can have an opinion of our

own as to which is the most valuable to

the man who uses it, and the company
that buys it. We will take for an example

the injector. What has that done? We
have got so accustomed to it you hardly

ever hear anybody speak of its great mer-

its. What could we do on those great

lines without injectors on our locomo-

tives? Say at terminals where fifty or

a hundred men are employed to keep these

fires banked and to keep the boilers full of
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water, how many men do j'ou suppose it

would take to keep water and fire in this

same number of engines with nothing but

the old force pump? How many miles of

•track would it take to pump them up on.

and the same fire that steamed them up to

pump them would cause the water to be

blown out again by the escaping steam.

How long could they lie still to have

repairs done with the fire in them? How
long did a firebox last when we were

obliged to dump the fire out every trip?

Or, if they were in day service only, it

was necessarj' to dump it every night.

Foiu- years—never over five—was the

life of the firebox. Just see what ex-

pense this was for the care and main-

tenance of the locomotive, without speak-

bank his fire and stay thefe a long time

with perfect ease.

With all this you scarcely ever hear any-

body sound the praises of Gifford, whom
we have to thank for inventing the injector,

as we do other inventors, as. for instance,

Westinghouse. Edison. Richardson and

other inventors that we hear mentioned

daily. The fact is that it is not fully appre-

ciated because a great number of the men
who are using the injector to-day never

saw an engine working without one. and

therefore do not realize the great improve-

ment it is. Some think that injectors were

used on the first locomotives that were

built away back in the 20's.

A. J. O'Hara.

Port Jervis, N. Y.

single driver upon a train which it is quite

able to take along at high speed when once

it has got it started even although it does

slip a good deal at the start, or employ

a four-wheel coupled which will start the

train without slipping. I think the most

economical results will be derived from

the single driver. What would cause Mr.

Reed to favor the employment of a single

driver for hauling the King or special par-

ties I am at a loss to understand. In this

country we generally decide what class of

an engine or engines we will employ to

haul the King or special parties from the

SAMPLE OF FLAN

ing of the power it dispensed with that

ran the pump. I well remember when the

force pump was taken off and the injector

put in its place on the New York division

of the Pennsylvania, the engineer of the

Limited Express told me he pulled one

car more with the injector than he did

with the pump and made the time a great

deal easier, showing that the resistance

of the water and boiler pressure and fric-

tion was equal to the resistance of one

large passenger car. And another great

point for the injector in favor of the en-

gineer and train service when train closed

up on one and another owing to some ob-

struction or detention of the leading train

the engineer was compelled to stop back to

give himself room to cut loose from his

train to pump up. He can close right up

and fill his boiler up with his injector and

Comparison of English and American

Railroading.

In the October issue of your valued

journal, I see Mr. W. T. Reed makes a

comparison between British and American

railroading, but although there are many

things connected with American locomo-

tive practice which I frankly admit are far

superior to ours and which we would

do well to copy, yet I think there are several

points in Mr. Reed's comparison which

are a good deal wide of the mark. He says

he noticed we had a number of single driv-

ers which when starting a train do con-

siderable slipping, and when a four-wheel

coupled engine would haul the train he

thinks it a mistake to employ single driv-

ers, unless to haul the King or special

parties. How this question presents itself

to me is. whether it is cheaper to use a

SAMPLES OF FLANGING.

SAMPLE OF FLANGING IRON AT CENTRAL

SHOPS R. M. RAILWAY.

weight of the train they require for their

accommodation, grades on the road over

which the train has to be hauled, speed

at which it is to be run. etc.

We persist in using inside cylinders for

the very same reason that outside ones

are used in America, viz., because we find

them most suitable for the work we have

to do. and if the opinion of a driver who

has had considerable experience with both

types is of any value. Mr. Reed may take

it from me that up till the present inside

cylinders have proved best adapted for all-

around British practice. We do in isolated
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cases have trouble with joints between cyl-

inders leaking, but it is far from correct to

say that they are constantly giving trou-

ble; in fact, the joints generally last as

long as the cylinders. We have found out
that these joints are no advantage, because
if one of the cylinders gets broken the

other one is also broken or so badly dam-

nary globular cups for cylinders, the ques-

tion of economy again comes into play.

When our engines are drifting on a down
grade the slide valves fall away from the

faces so that at this time there is no neces-

sity for giving them any lubrication and
the sight feed can be shut off if we care.

On the other hand, when the engine is

working under steam, the pistons are not

requiring lubrication, but immediately

steam is shut off the globular cups he re-

fers to commence to pass oil direct into

little quiet fooling at their expense. It

is not only drivers that are bothered by
those individuals but railway managers
and officials are continually receiving sug-

gestions and inventions which, if only

adopted, would be the means of earning

fabulous dividends.

The statement that inside cylinders when
valve seats have to be faced up means con-

siderable work and expense, owing to not

being able to use a facer, is altogether

erroneous. The company with which I

VERTICAL DRILLI.VG II.VCHINE M.\DB IX CEN
TRAL SHOP.S. A CLASS BOILER WITH DEKP FIREBOX BUILT AT CENTRAL SHOPS OF THE R. M. RAILWAY.

MACHI.VE FOR GRINDING RADIAL LINKS AFTER

CASE-HARDENING MADE IN CENTRAL SHOPS.

aged in the separating process that it is

rendered unfit for further service, and the

result is that most of our modern engines

are being fitted with two cylinders cast in

one piece.

In connection with Mr. Reed's remarks
about two kinds of lubricators being used,

viz., sight feed for slide valves and ordi-

SEMI-PORTACLE BOILER (3° H. P.) BUILT AT CENTRAL SHOPS OF THE R. M. RAILWAY.

cylinders, and continue to do so until the

regulator is again opened, or the engine

comes to rest. It would appear the driver

Mr. Reed had the conversation with at

Fenchurch Street Station had mistaken
him as belonging to a certain class of indi-

viduals who are very plentiful in this coun-
try at present and known as "railwayacs."

Those individuals subject drivers to such
a heavy fire of silly questions put with such
a knowing air that anyone having the

slightest idea about railroad working can

sympathize with drivers when thev do a

am employed have valve facers for outside

and inside cylinders, and the facing of

inside tables occupies less time than outside

ones. We have a number of engines here

with rocker arms and balanced slide valves,

as well as a number with direct motion,

but we find that even with balanced slide

valves the rockers are most expensive to

keep up, owing to distortion, which clearly

proves it is of no use attempting to use

them for unbalanced valves.

Crank axles are certainly verj- costly,

but this is one of the penalties we have
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to pay for using inside cylinders. We
do not experience the trouble with horn-

blocks Mr. Reed mentions, and I think the

use of wedges is the rule rather than the

exception. I cannot claim any great expe-

rience with steel tubes, but what I have

had is not in their favor. I believe he is

quite right in saying that the English loco-

motive, although so expensive, could not

suburban service with front part of side

rods removed, and sets it down to too

much tractive power ; but did it not occur

to him that if they were able to cope with

the service upon which they were employed

as four coupled, that there would be con-

siderable loss to friction in still working

them as six-wheel coupled?

His remarks about the Westinghouse

TWIN CYLINDERS CAST IN THE CENTRAL SHOPS OF THE R. M. RAILWAY.

vacuum than the Westinghouse, or that

drivers prefer the Westinghouse to the

vacuum. It is impossible for the great

majority of English drivers to give an

opinion formed from practical experience

upon the Westinghouse because they never

used it. I am almost daily coming in con-

tact with men who have had experience

of both kinds and I have never yet met any

of those men who do not prefer the vacu-

um for all-round work.

Brass or bronze slide valves are almost

universally used in Great Britain. It is

many years since we tried cast iron, and

found that if we could afford to keep the

engines fitted with them upon slow runs

until the faces were skinned up and main-

tain the skin after they went into fast

service they were O. K., but once allow

this skin to get broken, then good-bye to

satisfactory results for the future. There

may be some engines in this country re-

versed by air, but their number must be

small. We have plenty reversed by steam,

and I am inclined to think it must have

been some of them Mr. Reed had mis-

taken for air. We have also a great num-
ber reversing with worm and wheel, and a

splendid arrangement it is, because when
on the road it permits of a much finer grad-

uation of the cut-off than the old lever

and quadrant.

It is quite possible a radical change can

be made in English locomotive practice,

which will not affect good service or de-

sired results, and which might help to

swell revenue, but I am afraid this would
not be gained by going on the lines indi-

cated by Mr. Reed. Wm. Leith,

Locomotive Inspector.

Aberdeen, Scotland.

cope with American railroad service ; but

he must keep in mind that English locomo-

tives have been constructed from designs

which were intended to cope with English

railroad service, and not American. If

more power is required to make schedule

time with heavy trains in America, it natu-

rally follows that the locomotives will have

to be designed accordingly. He seems to

be somewhat tickled at seeing the six-

wheeled driver tank engines running in

and vacuum brakes are very amusing. In-

stead of saying some railroads use West-

inghouse and others vacuum, he would

have stated the case better by saying the

majority of English railroads use vacuum

and a few Westinghouse. Although the

company I am employed with use the quick-

acting Westinghouse and a connecting

company vacuum, it is something new for

me to learn that invariably more power is

needed to move a train fitted with the

American vs. British Locomotives in

India.

Consul-General Patterson writes from
Calcutta, September 26, 1901

:

In answer to inquiries of the various

railway companies in India regarding the

comparative cost of American and Eng-

lish locomotives, and the comparative

working capacity and expense of running

them, I have received the inclosed letter

from the agent and chief engineer of the

Bengal Central Railway, which may in-

terest our manufacturers of locomotives

:

To the Agent and Chief Engineer, Bengal

Central Railway, Calcutta:

Sir—With reference to your indorsement

covering copy of a letter dated August 16

from the consulate-general of the United

States of America regarding the compara-

tive working capacity and the cost of run-

ning, etc.. of English and American loco-

motives, I have the honor to state as fol-

lows :

2. Five American engines were received

and started to work in July and August,

1899. At the commencement of their

career, the engines did not steam freely,

and the fuel consumption was also very

high—almost 70 pounds per mile. This
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was, however, remedied by the introduc-

tion of the following alterations, viz.: (i)

One single-exhaust pipe and blast nozzle

(in place of double pipe and nozzle)
; (2)

all deflecting plates removed from smoke-

box; (3) new fire grate bearing bars to

take twenty-two fire bars in place of twen-

ty-four; (4) new regulator valve of the

State Railway type in place of single

double-face valve; (5) india rubber feed

pipes in place of brass castings ball and

socket; (6) lubricators for pistons. Their

performances at the present time are equal

to the engines sent out by Dubs & Co. and

Nasmyth Wilson & Co. The fuel con-

sumption has also been brought down to

40.S pounds per mile.

3. The cost of American compared with

British engines is as follows

:

Description. Cost.

Americans with steel fireboxes
and steel tubes, delivered in

75 da.TS £2,120 ?10,317

Americans with copper fire-

boxes and brass tubes, de-
livered in 75 days 2,427 11,811

Nellson & Reid's bogie, de-
livered in 12 months 3,060 14,891

Dubs & Co.'s bogie, delivered in
17 months 3,000 14,560

Sharp Stewart's bogle, deliv-
ered In 21 months 2,985 14,527

4. The fuel consumption is as low as

that of the British engines, after being

altered here by me. The American en-

gines have run 118.440 miles since August,

1899, and no duplicates have yet been

used, except the turning up of the bogie

wheels of one of them. They are all, how-
ever, showing a tendency to have sharp

flanges.

5. The engines pull well .-^nd run much
easier than the British locomotives.

6. Since they were put to the lines, no

repairs, excepting the ordinary trifling

ones were done. One has, however, been

sent to the shops lately for somewhat
heavy repairs, on account of its sustaining

damage in a collision.

7. Since forwarding the above report of

the American engines in November, 1900,

these engines have been running heavier

trains during the first half year of 1901,

owing to the stoppage of all "goods

trains." With these heavier loads, the

American engines do not show so well in

consumption of fuel as the English en-

gines by nearly 3^ pounds per mile. The
consumption of oil is also heavier—almost

I pound per 100 miles run. I have, etc.,

J. N. ROBB,

Assist. Loco. Superintendent.

Steam Chest and Crank Pin Oilers.

Here is a perfect chest oiler that allows

us to improve our oil record from 75 miles

to 200 miles to pint and leaves cylinders

smooth and brown with oil. It improves

our coal record from 7 tons to S'A per

trip. The lubricator feeds the same with

a full throttle as shut off.

The master mechanic could say how
much oil an engineman should use almost

to a drop with a machine of this kind.

There is nothing to get out of order and

will last as long as an engine. (See

sketch I.)

Sketch 2 shows an automatic oiler for

crank pins, eccentric straps, link block,

cross-head and guides—two are in actual

use on the main rod cups of the engine in

picture. The needle feed is not used, but

is shut down tight. Every time ratchet

wheel turns over it carries a drop of oil,

oil and graphite, or water and graphite, in

the cavity shown and into oil port and

where it drops to bearing. The top of lever

moves nearly J4 inch in a guide fixed to

lop of oil post. The hook engages the

teeth of wheel ; every time cross-head

passes front center, top of lever is thrown
ahead, vice versa on back center; so if

there are 30 teeth on wheel the bearing will

get a drop of lubricant when wheels of

engine turn over 30 times. If anything

should get out of order, the needle can

be brought in play in ten seconds. This

Main oil port throu(jh

stem of valve ^f^J".

To client Ping

•move chokes lit lubricator

STEAM CHEST OILER.

cup has been given the severest kind 01

tests with rough pins.

There is an improved oil cellar on this

engine that is dustproof. Engine is mak-

ing daily trips over mountain 107 miles in

4 hours 25 minutes, with 15 to 18 stops,

on tablespoonful of oil. I am not ready

to describe this yet.

The time is here when the worry and

care of hot pins, boxes and eccentric straps

should be taken off the engineer—Heaven
knows he has enough to cause him to for-

get his own identity. We can help him by

taking the oil cans off the engine, give

the engine inspector the pay he deserves

and let him oil the engines and take the

responsibility. Pooling engines will then

be a pleasure, as you know that is all the

engineers worried over. We don't care for

a knock if they won't run hot.

Ed. S.\rver.

Edgemont, So. Dnk.

Covering Headlights.

In reply to Mr. J. P. Kelley's letter in

October number of R.\ilw.\y and Loco-

motive Engineering, in regard to cover-

ing headlights, I do not think his idea a

good one. Either cover the headlight or

have it uncovered.

When a train turns out to meet a train

having the right of track, as did the freight

train for the passenger train which Mr.
Kelley speaks of, the train on the siding

does not amount to more than a box car on
that passing track, so far as the passenger

train is concerned. Take the rear end of

a train; it must have markers to show to

the trains that it is- the rear end of that

train, to meet. The engine indicates the

head end, and the caboose, box car, or any

other car does not designate the rear end

unless so indicated by markers.

If we meet an engine using the proper

markers, by day or by night, they indicate

the rear end of the train. If markers are

not displayed, we stop at once and ascer-

tain where the rear end is; the engine in-

dicating the head end.

Now as to giving "All right" signals;

CRANK PIN OILER.

in my judgment this is one of the worst

practices of the railroads to-day, and more
accidents have occurred by this practice

than by any other signals given—I may
add, than any other one cause.

Whenever a train takes siding, the head-

light should be covered on the engine, and

the markers turned on the rear end of that

train which is on siding.

The train on the siding should be of no

more consequence than a box car to a

train having superior rights, with the ex-

ception that the passing crew should, in

passing the rear end, after passing the lo-

comotive, be sure markers are displayed.

Returning to the "All right" signal, I

wish to ask why the "All right" signal

should be given to a train of superior class,

not knowing the train of inferior class is

on the siding. I will frankly say it should

not. If a train has an order to meet a

train that is on the siding, the train to be

met should approach that siding under

control, to be absolutely sure the train to

be met is there, and not to take for granted

the train on the siding is the train to meet

at that station.

Again, how easy it is to mistake by the

".Ml right" signal. We have a meeting or

time order against a train having right of
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track. Our engine is heading in on the

passing track; the trainmen on the ground

give the signal to pull in ; the engineer of

the approaching train mistakes this for

an "All right" signal and opens up to take

a run for the next grade. The signal is

not for him, but for the engineer pulling

in on the siding. At a meeting and pass-

ing point, no signal should be recognized

by approaching trains, unless it is a ''Stop"

or ''Steady" signal.

While we all deplore the accident Mr.

Kelley speaks of, we must let the fault

rest with the guilty. We are sorry to

know that any company will overwork

their men to such an extent that they are

not capable of staying awake while on

duty. However, we cannot agree with

Mr. Kelley in regard to "All right" sig-

nals and not covering headlights, as I con-

sider our present rules being No. i.

La Fayette, Ind. J. C. B.\ker.

I noted an article in the October num-
ber from Mr. J. P. Kelley, advocating a

transparent screen for covering headlights

when trains are in to clear main line.

Mr. Kelley cited a case where, if this

idea had been in practice, it would in all

probability have averted a very bad acci-

dent, by giving the opposing engineer of

the passenger train a chance to see the

location of this engine he collided with, in

season to stop his train. I think Mr. Kel-

ley's idea a first-class one and should be

adopted—in fact anything should be adopt-

ed that will reduce the chances of acci-

dents to a minimum.
Itsee another \vay no doubt this accident

could have been averted. Had this passen-

ger engine been equipped with the electric

headlight the engineer could have seen the

way freiglit engine did not clear main line,

in season to stop, or nearly so. I consider

the electric headlight as much of a safety

device as the air brake, and think no loco-

motive should be run without it. The air

brake is an absolute necessity in modern
railroading, but if the brain and hand that

control it are not informed of danger in

some way, its usefulness is lost, and lives

and property are sacrificed as the result.

Does it pay? I. F. Wall.ice,

C. & St. P. M. & O.

Minneapolis, Minn.

signals an engineer would not be so apt to

overlook a train in a dense fog.

But just a word now on liead end of

train creeping out on to main line, so as

not to clear. This same error has caused

a great many deaths and destruction to

property in the past few years. Would it

not be a great deal safer for all concerned

to leave the brake set when on siding wait-

ing for a superior class train to pass? I

know of an instance where two sections of

a train made one siding for a superior

train. First section pulled in so head end

would just clear main line. Second sec-

tion came and headed in behind first sec-

tion. Second man's time was a little short;

siding would just hold the two trains, and,

being in a hurry, did not stop as soon as

engineer expected, and gave first section

a little tap, sufficient to start first section

down grade and out on to main track.

Had it not been for the custom of engineer

on first section to leave his brake always

set when on siding, this would have caused

a disastrous wreck. I would like to see it

become a rule to always leave brakes set

when on passing track. J. N. E.

Decatur.

As I have a few leisure moments, I

thought I would reply to Mr. Kelley's ar-

ticle in October number in reference to

covering headlights.

I think Mr. Kelley's idea is supreme.

Headlights should be covered and show
number of engine through green glass in-

serted in cover ; figures or numbers not to

be less than 6 inches in size. It would not

only assist an engineer in locating an en-

gine whether on main line or siding, but

would be of great advantage in catching

number of engine where it is used on train

orders with high-speed trains, giving a

superior class train a meeting or wait order

for an inferior class train, and in carrving

I have never seen any authentic pub-

lished statement of the relative proportions

of dead and paying weight in this country
•—it must vary largely on different rail-

ways.

I think it is impossible to fairly compare

your traffic haulage with ours, or even to

compare London & North Western Rail-

way traffic with, say, that of the Taff Vale

Railway. This latter line (123J4 miles

long with its branches) has mostly a min-

eral traffic, and the chairman gave the

average amount received by the company

per mineral train as not exceeding seven-

pence per Ion for the whole journey. He
did not give the average journey's length.

I should put it at about 20 miles.

Edwin Walker.
Bristol, England.

Loads of English Freight Cars.

In your October number, page 438, your

leading article compares costs of English

and American Railway haulage. You,

however, are very much misinformed in

saying that the English freight car weighs

8 tons and carries 2 tons. The average

weight of "general merchandise" cars is

just over 5 tons and average load 2 tons.

Our Board of Trade returns for 1899

give the tonnage for the whole country

thus: Minerals, 296,600,000 tons; general

merchandise, 117,000,000 tons.

Taking mineral trucks at 5 tons and

their load at 9 tons, and assuming that they

carry no load whatever on their return

journey, this equals for the round trip per

truck: 10 tons dead (non-paying) weight,

9 tons paying weight.

Applying these to the Board of Trade re-

turns :

Paying Load Dead Load
Hauled, Tons Hauled, Tons

Minerals 296,600,000 326,000,000

Gen. merchandise.! 17,000,000 292,000.000

413,600,000 618,000,000

An approximate ratio oi 1'/: to l, and not

about 5 to I as you state.

The London & North Western Railway

Company's proportion of dead and paying

weight will be more favorable than the

results of the whole country, as they have

a large mineral traffic, and we shall not be

far out in saying their paying load hauled

is 44,000,000 tons and dead weight hauled

is 71,000,000 tons.

In looking over the company's report for

six months ending June 30, 1901, they give

the merchandise and mineral traffic as 20,-

873,396 tons. This shows that your state-

ment of their paying tonnage was for

merchandise as well as minerals.

Self-Cleaning Ash Pans.

Much as I dislike talking back, I feel

compelled to say a few more words on the

ash-pan question. While in the employ

of Wisconsin Central lines, some years

ago, it was my pleasure to use the slotted

bottom type of self-dumping ash-pan from

Chicago to Ashland and St. Paul ; and,

while pine and tamarack ties were used

in roadbed, with the pine trestle common
to Western roads, we never suffered from

fires. On the other hand, I find it not un-

common to count as many as twelve ties

burning to the mile in dry season behind

the solid bottom pan when filled to the

extent of forming a sloping surface at

either end for live fire to roll down on.

While I cannot refuse to accept the en-

dorsement offered in behalf of the steam-

blown pan, I never took kindly to the idea

of blowing the ashes back through the

trucks of tender and first car, working its

way into boxes, etc. While I appreciate

the beauties of economical firing with

clean pans as a result, I am beginning to

think that we must keep in mind the fact

that we have to deal at times with condi-

tions as well as theory—yes, even to the

exclusion of theory. With the advent of

90-ton engines an abnormal increase of

business, necessitating the pooling of en-

gines and the employment of new men
faster than the old ones can educate and

assimilate them, we find ourselves up

against a condition ; and the full ash-pan

with burned rods and grates, warped sheet

and hot driving boxes are some of the

features that result therefrom. Economical

firing is a very desirable feature, but with

the general yardmaster keeping the fore-

man's telephone wire hot with "When can

you give us some engines?" and the caller

out lassoing whomsoever he can to man
them, economy seems to have been left in

the background, together with all other

symptoms of refinement. In any case, give

us a self-dumping pan of whatever type,

and we will feel grateful.

Reverting to improvements that save la-

bor, that little road before spoken of en-

joyed the services of a man years ago that
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liked nice things. He is out of railroad

service now, but his engine truck brass,

his oil box, his coal doors hinged to side

of tank instead of the clumsy gates or

loose boards so commonly used, his non-

freezablc branch pipe without sign of frost

cock, as well as other things, "go march-

ing on." Time has changed that road, but

it was at the front long enough to set the

pace for greater systems, and its graduates

from bench and locomotive footboard fill

many prominent places in the railway and

mechanical world to-day.

You have all heard of the man who,

when caught stealing Railway and Loco-

motive Engineering out of the roundhouse

mail box, defended himself by saying: "I

like it well enough to steal it ; it is the best

thing in the world." So help yourselves

to Harry Barnes's coal gate, ash-pan, etc.

He won't care. It shows you know a good

thing when you see it.

Eugene McAuliffe.

Springfield, Mo.

A Suggestion for Piston Lubrication.

I remember a year or so ago of read-

ing an editorial in your journal on friction,

and the impression it left on my mind is

that Morin's laws on friction are obsolete,

no good and ought to be squelched. There

is no doubt about it ; they ought to have

been put out of business fifty years ago.

If there are any "laws" on the active list,

either ancient or modern, I think they are

Coulomb's, and are in substance as fol-

lows : The friction of rest is greater than

that of motion, and also greater between

dry stirfaces of metals than when lubri-

cated. He might have gone a little fur-

ther, with an equal amount of assurance

and said that the wear between metal sur-

faces, when sliding over each other, is

greater when dry than when lubricated.

One often finds a few days old packing

ring to be about three-eighths thinner than

when put in, with the unmistakable ap-

pearance of having been run dry, which is

proof that the addition to the "code" is

still an actual condition, if not a theory.

Of course, cylinder oil had been duly

administered to the steam on the install-

ment plan of a drop or so to the mile

;

if it hadn't the valve would have been

cut, so there is no one to blame.

For the meagre amount of oil allowed.

there ought to be a better way of getting

it on the surface of the cylinder than

mixing it with the steam and taking the

chances of it touching the cylinder walls

The sketches herewith show a scheme to

deliver the oil directly to the surface of

the packing rings and cylinder. The pis-

ton rod has a hole drilled from the piston

head end to within a few inches of the

crosshead hub. A piece of drawn steel is

pressed into the front end, to plug it up.

One of the cored-out spaces in the head

is used for an oil reservoir and may be

emptied or filled from the back end of

the rod, as a direct communication is to

be made through the several holes shown

in the sketch. Supposing it to be filled,

steam enters from the front end of the

cylinder through the small hole in the plug

a near the top of the piston, and when
condensed floats the oil up to the cylinder

through another like plug at a. The amount
of feed can be regulated by changing the

diameter of the holes in the plugs. At
the back end of the rod a slight round-

bottomed groove is cut and a spring sleeve

snapped on, as shown in the sketch. It

covers, when in the position shown, two
lioles in the rod that are drilled at an angle

from the top and bottom and shown by

dotted line. If the oil reservoir is to be

emptied, the sleeve is turned on the rod

until the hole s through the sleeve cor-

responds with the bottom hole in the rod,

when the contents will run out. To fill

METHOD OF OILING CYLINDER.

the reservoir, turn the sleeve so a hole

through it will open a communication

through the top hole in the rod, when oil

may be pumped in, or it will run in if

sufficient head is given it through a vertical

tube. Of course, when filled, the sleeve

is turned till both holes are closed. If

necessary, the stuffing box gland must be

counterbored to receive the sleeve when at

the forward end of the stroke.

There may be some objections to this

scheme which I have overlooked, and I

ask the readers to point out such as they

may see. J. H. Dunb.\r.

Tlie " Copiapo."

Looking at the picture of that old Nor-
ris Brothers (Richard and Septimus) lo-

comotive takes a fellow away back to the

bygones, as quite a number of this same
class of engine were built for the old

details of the copiapo.

Pennsylvania State road (Philadelphia &
Columbia), and they were very good en-

gines—free steamers and very smart

;

hook motion and independent cut-ofT. The
rod ends were turned, straps bored and

bras-es turned—in fact the rods were a

lathe job throughout, except the front end

of main rod. A part of the supposed

counterbalance in the drivers was an ex-

tra crank pin hub. You will notice the

hole cored through the hub. The idea

was that in case one hub cracked or gave

way from any cause, the wheel could be

pulled off and turned halfway around,

and the pin fitted in the new hole. These

crank pins were a taper fit and ground in.

They were no advantage over a straight

fit. Enclosed sketch shows the arrange-

ment of equalizers on these engines as

originally built

—

A, main frame ; B,

equalizer; C, C, saddles resting on top of

driving boxes at DD; EE, spring hang-

ers. Engine truck equalized same way.

They were easy riding engines, but had

no cab*; Rod bolts, all turned heads.

W. DE Sanno.

British Statesmen Favor Putting Im-
port Duty on Manufactured Articles.

Manufacturers of machine tools, agri-

cultural machinery, etc., in this country

have found a profitable market in Great

Britain which has been unhampered with

import restrictions, as Great Britain is an

ideal free-trade country. There are some
indications now that this policy so con-

venient for American manufacturers and
machinery makers may be modified soon

in a fashion that will restrict in an embar-

rassing fashion the sale of our tools in the

face of home competition. The need of

greatly increased revenue to pay the ex-

penses of the Boer war has already led to

the imposition of import duties on sugar

and other products that have for years

been upon the free list, and now there is

;.n agitation in favor of putting duty upon
manufactured articles.

Sir Bernhard Samuelson, who is a past

president of the Iron & Steel Institute and

a lifelong free trader and a very influential

public man, has changed his views on the

free-trade question. In a letter to the

Times Sir Bernhard declares outright in

favor of tariff for revenue, and argues that

it has served well in Germany ever since

Bismarck introduced it. He suggests a

general duty of lo per cent, on imported

manufactures and of yYz per cent, on arti-

cles of food and drink which are now ex-

empt from taxation, while raw materials

should be left untouched.

"No doubt." says the Times, "under ar-

rangements of this kind it would be easier

to make compacts and concessions in deal-

ing with the colonies and foreign countries,

and the reasons in favor of such a system

are greatly strengthened by the develop-

ment in modern policy of trusts, which

possess the power of flooding the British

market for a time at least with goods

which are sold below cost price in order

to cheapen production and maintain remu-

nerative trade in their home markets."

The sentiment of Sir Bernhard Samuel-

son and of the Times is becoming wide-

spread in the British Isles and is caused

by the one-sided protective policy of the

United States and Germany. If their sen-

timents in favor of taxing manufactured

articles become a law it will hit our ma-
chine tool makers.
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Jacketing of Steam Cylinders.

There are certain elementary principles

concerning the use of steam in engine cyl-

inders the importance of which many
otherwise intelligent engineers are slow

in realizing or understanding. When we
proceed to discuss certain things con-

nected with the means that might be em-

ployed to prevent steam from losing heat

in its passage from the boiler dome to the

piston, we meet with many men who fail

to understand how chilling influences

could be made to operate on steam during

the fraction of a second it occupies in

passing from the steam pipe to the cylin-

der. We devoted some space a few months

ago to the subject of cylinder condensa-

tion, and we received a long communica-

tion from an engineer of considerable

ability, in which he argued that the theory

of cylinder condensation was an absurdity.

Yet there is no phenomenon connected

with the operation of the steam engine

which is more implicitly believed in by

observing and studious engineers, or

which has been more clearly proved.

In the earliest form of modern steam

engine the cylinder was cooled down
every stroke for the purpose of condens-

ing the steam and thereby creating a

vacuum which made the atmospheric pres-

sure the principal medium of power. That

was in the Newcomen engine. When
James Watt, who was instrument maker

for the University of Glasgow, received

to be repaired a working model of a New-
comen engine, which was used for demon-

strations before the students of natural

philosophy, he proceeded to experiment

with the model for his own amusement

and information. One of the first things

he discovered about the engine was that

it used up an enormous amount of heat in

proportion to the quantity of work per-

formed. While investigating the cause of

the engine's wastefulness of steam, he

discovered that a large part of the volume

of steam supplied to the engine, during

each stroke, was used up in raising the

temperature of the metal of the cylinder

to that of the incoming steam. Until this

was accomplished the steam admitted was

condensed into water. The first radical

improvement on the .steam engine which

Watt devised was in the providing of a

separate vessel in which the steam was
condensed, thereby obviating the necessity

for cooling the cylinder at each stroke.

This resulted in an enormous saving of

heat, and made the steam engine a success

for application to all purposes for which

mechanical motive power was required.

When Watt had been engaged for some
time in the designing and construction of

steam engines, the problem of keeping the

cylinder as hot as the incoming steam was
brought home to him for solution a second

time in an unexpected form; and it was
solved in Watt's usual masterly manner.

With the ponderous slow-moving engines

that Watt introduced, working on a steam

pressure that rarely exceeded one atmos-

phere, or 15 pounds to the square inch, he

discovered that a large portion of the

steam was used up in heating the cylinder

to the temperature of the incoming steam.

It was apparent to him that the cylinder

became to some extent a condenser

through the cooling influences touching it

from the outside and from the reduced

temperature of the steam due to the me-
chanical work into which the heat was
converted.

As a means of keeping the cylinder hot

Watt conceived the idea of putting a cas-

ing around it which was kept filled with

live steam from the boiler. Many of

Watt's friends and contemporaries con-

sidered that using live steam to keep the

cylinder hot was what in homely speech

was spoken of as robbing Peter to pay

Paul. But Watt clung to his own opinion,

and he even went to the extent of passing

hot gases from a stove around the cylin-

ders. He was satisfied that the effect of

keeping the cylinder hot was good, al-

though he did not understand the prin-

ciples on which the saving of heat was
effected. To satisfy his friends he left

the steam jacket off some engines, and the

inferior performance that resulted vindi-

cated his judgment.

That was the first application of the

steam jacket, and it has been used more
or less ever since ; but in all the years that

have elapsed since Watt invented the ar-

rangement, its use has been the subject of

much controversy among steam engineers.

Even as late as 1846, when John Bourne

wrote his famous book on the steam en-

gine, that celebrated engineer agreed that

the most reliable evidence was in favor of

the steam jacket being a source of steam

saving, but he could not understand the

principles by which that result came about.

There is no doubt that in many instances

the steam jacket wasted heat, but that

happened through the jacket being im-

properly drained. When water was per-

mitted to accumulate in the jacket it be-

came a condenser instead of a heater.

As the slow-moving engines of Watt's

day were succeeded by others that had

much greater piston speed, the necessity

for steam jacketing became of less con-

sequence, but many engine builders con-

tinued to use it, although they were ig-

norant of the philosophy which afterwards

explained its advantages. It was not til!

Daniel K. Clark, so well known by his

writings about locomotives and other en-

gineering subjects, made an exhaustive

series of scientific tests of locomotives,

that the cylinder cooling which made the

steam jacket a valuable protection became

clearly understood. The experience of

Clark with locomotives working at differ-

ent points of cut-off induced him to de-

clare that "expansive working is expen-

sive working," an expression that became

an axiom among steam engineers.

Until Clark made his investigations it

was believed that steam could not be ex-

panded beyond an economical limit. But

he demonstrated that with exposed cylin-

ders such as those used on locomotives,

the limits of economical expansion is about

66 per cent, of the stroke. He fully real-

ized the waste of heat that resulted from

the cylinders being exposed to the chilling

atmosphere, and his influence was exerted

in favor of the use of inside cylinders,

which were partly in the smokebox, and he

did much to make inside-cylinder engines

the most popular in Great Britain.

Clark reasoned that the moisture pres-

ent when steam was expanded to a low

temperature took much heat away from

the walls of the cylinder and left them

comparatively cool to receive the incom-

ing steam which resulted in expensive con-

densation at the beginning of the stroke.

Other investigators took up this line of

experiment, and a theory was gradually

evolved which engineers called the "inter-

action of the metal of the cylinder," The

exponents of this theory hold that the

metal of the cylinder is constantly ab-
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stracting heat from the steam or returning

heat. It is a case of robbing the steam

of its heat at one portion of the stroke and

returning a portion of it at other periods,

the whole of the actions leading to waste

of heat.

For years the interaction of the metal of

the cylinder idea was a mere theory whose

only proof was in the steam failing to per-

form the mechanical work, due to the vol-

ume admitted into the cylinder. That a

great part of the steam was not accounted

for by the steam engine indicator was long

acknowledged, and several steam engine

builders—among them the Westinghouse

Machine Company—carried on careful ex-

periments which demonstrated that a large

percentage of the steam entering the cyl-

inder did no work and that the loss was

presumably due to condensation.

As long ago as 1868 Mr. Bryan Donkin,

a celebrated English engineer, constructed

a very delicate apparatus to show the

effects of heat passing between the cylin-

der metal and the steam. The apparatus

exhibited the phenomena of condensation

and re-evaporation during each stroke as

distinctly as the steam engine indicator

shows the action of the steam inside the

cylinder. Some of us who are acquainted

with the experiments with the thermo-

electric pile, described by Professor Tyn-

dall in his lectures on heat, have often

wondered why a similar apparatus has

not been tried to detect the reputed

changes of cylinder temperature. While

we were still marveling at this overlook

on the part of the scientific engineers, we

read a paper presented by Professor E. H.

Hall to the Institute of Electrical Engi-

neers at New York, in which he described

discoveries he had made on the changing

temperature of cylinders by means of a

galvanometer which was a modification of

Tyndall's apparatus. The results observed

corroborated the discoveries of Mr. Don-

kin. Thus the theories about cylinder

condensation have become demonstrated

facts. The lesson they teach is that all

practical means ought to be employed to

keep the metal of the cylinders as hot as

possible.

Steam jacketing has been found the

most effectual means of preventing loss of

heat from cylinder condensation, but it

cannot well be used with locomotives

where it is very badly needed. Many at-

tempts have been made to benefit from the

use of cylinder jacketing to locomotives,

but never with success, the principal diffi-

culty having been found with defective

drainage of the jacket, which resulted in

loss instead of saving of steam. The steam

jacket is still successfully used for cer-

tain stationary and marine engines, and

is found to be particularly efficient sur-

rounding the low-pressure cylinders of

compound engines. If locomotive builders

will use the best kind of non-conducting

lagging for their engine cylinders they

will make the best practical preventative

of heat losses.

Master Car Builders' Draft Gear Tests.

Immediately following the opening of

the discussion of the Master Car Builders'

Committee report on "Draft Gear for

Heavy Capacity Cars," at their Saratoga

convention last June, the indication clear-

ly developed that the subject was not one

to be disposed of quickly or effectively.

The subsequent discussion made good this

impressipn after the opinions and views

of the convention had been pretty gener-

ally expressed, and the report was referred

back to the committee for further con-

sideration, the results of their work to be

presented at the 1902 convention. That

committee has now resumed its work and

is notifying manufacturers and patentees

of draft gear apparatus that it is about to

begin a series of tests of draft gear ap-

paratus.

Very wisely the committee has decided

not to have these tests made in road ser-

vice, as has been done to some little de-

gree in the past, but that the tests shall be

made under conditions which are certain,

measurable and reliable. The tests will

be divided into two parts ; one a drop

test, where a weight of 1,650 pounds will

be dropped on to the gear fastened in

place and upended, from a point s feet

above, where five blows will be struck.

Then another point 5 feet higher will be

taken, and similar drops will be made un-

til the destroying point is reached. Record

will be taken of the force of the blow re-

quired to disable the gear, which is con-

sidered the equivalent of a severe shock

in road service. Record will also be taken

of the recoil shock after the blow is

struck.

The other test will be made at Purdue

University in a large testing machine to

determine the strength of the draft gear

which will be subjected to tensile and

compression strains. These tests promise

to be fully as interesting as those which

determined the standard of efficiency of

the vertical plane coupler and the auto-

matic air brake.

Annual Effort to Abolish Passes.

A sub-committee representing the Trunk

Line ."Association, the Central Traffic As-

sociation and the Western I'assenger As-

sociation have unanimously recommended

that the issuing of railroad passes for any

purpose whatsoever be discontinued. It is

the purpose of the railroad managers to

cut off all free transportation. This step

will involve the discontinuance of the old-

time practice of exchanging annual passes

between the principal officers of each rail-

road. No employes, politicians, legisla-

tors or other persons will be granted free

transportation—provided the associations

named ratify the sub-committee's recom-

mendation. These associations embrace

most of the important railroad systems

east of the Mississippi River.

One of the speakers who was earnest in

recommending the abolition of passes made

the statement that the railways in foreign

countries did not issue passes. That is a

mistake. There is not a railway in Europe

but what gives out passes, some of them to

a limited extent; but the practice so com-

mon in America of giving passes to in-

fluence business is almost unknown abroad.

The practice in this country of giving

passes to politicians is not followed abroad,

unless it may exist to a limited extent in

France. If American railway companies

would stop the practice of giving passes

to politicians and to shippers there would

be very little to complain of concerning

the carrying of deadheads.

In the matter of giving reduced rates

of transportation to railway employes,

the railways in most foreign countries are

much more generous than a great many
railways in America. They do not give

free passes, unless for special reasons, but

employes and their families are granted

low-rate tickets that are almost equivalent

to passes. This privilege extends from the

middle to the lowest classes, the humblest

trackman receiving the same treatment as

the lower officials. The upper officials and

their families travel on passes, just as the

same class does in this country.

The reduced-rate tickets cost half a

cent per mile, and are made good over all

railways in the British Isles. In addition

to the low-rate tickets, every railway man
is entitled to a certain number of free

passes for himself and family annually.

An engine driver gets six of these annu-

ally, and the number is reduced as de-

scent in rank is made, the trackman being

entitled to two passes annually for him-

self and family. The kindly interest thus

displayed in their employes by British

railway companies has a harmonizing

effect. When the great strike of the en-

gineering trades prevailed in Great Brit-

ain, three years ago, there was scarcely a

railway mechanic went out. A prominent

English locomotive superintendent, talk-

ing to the writer recently about the labor

troubles referred to, expressed the opin-

ion that railway mechanics kept at work

because they felt reluctant to give up the

transportation privileges.

Car Shortage.

Each year, about this time, the problem

of insufficient number of cars for moving

freight presents itself for solution and be-

comes one of the questions of paramount

importance to railroads. In the autumn

season of each succeeding year the rail-

roads find cars even scarcer than the pre-

ceding year, and temporarily steps are

taken to relieve the situation ; but thus far

none of these schemes supplied has fur-

nished anything more than temporary re-

lief.

Perhaps the city of Pittsburgh feels the

car famine this year more keenly than any

of the other cities, owing to its immense

iron and steel industry, and a number of

the mills and blast furnaces have been

obliged to shut down their plants tern-
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porarily because of failure to obtain cars

to move their product. Numbers of coke

ovens are also lying idle because of the

lack of cars to bring coal to the ovens and

haul coke away to the mills and furnaces.

In the middle West a number of the lines

have been obliged to cut out all grain, hay

and potatoes in order to furnish cars for

more important freight. This forces the

railroad companies into a position which

is not only troublesome to them, but is

exceedingly damaging to their business

—

perhaps equally as much so as it is serious

and even disastrous to shippers.

It would seem that the only effective and

lasting solution of the problem of car

shortage in the fall season of the year is

for all railroads to provide themselves

with an abundance of freight cars suffi-

cient to move their freight during busy

seasons, and provide storage tracks for the

idle cars to lie on during the slack months

of the year. Of course this would mean
a large investment of capital without any

return of revenue during slack seasons

;

but it would hardly be as much of a hard-

ship or loss to the railroads as they now
suffer from lack of cars to move freight

presented to them, and the loss of revenue

thereby.

Rating the Capacity of a Locomotive.

We have adhered to the rating of loco-

motives by "cars" altogether too long, and

though many roads are now using a ton-

nage basis, even this has decided objec-

tions from the motive-power point of

view.

In ordering a locomotive it is usually

the custom to specify hauling a given num-
ber of cars up the ruling grade of the

division on which it is to run, but this is

not a satisfactory method to the locomo-

tive builder. If all cars were uniform in

weight or had a uniform resistance per

ton, this method would probably be the

simplest and best ; but such is not the case.

Their resistance depends on so many
things, most of which are out of the juris-

diction of the motive-power department,

that this method is not fair in any par-

ticular.

A recent case comes to mind where a

certain locomotive was not accepted, be-

cause it failed to pull the required number
of cars up the ruling grade, and yet the

engine had ample power if the train re-

sistance had been no more than usually

allowed for. The fault was in the cars;

yet no special cars being mentioned, and
the railroad referring to their own. they

had the right to reject the locomotives.

Why not get down to the root of the

matter and rate engines entirely by their

drawbar pull, as they should be? Why
guess at the train resistance per ton, hop-

ing that you have made ample allowance?

Why not guarantee a drawbar pull of

50,000 pounds, or whatever is wanted, and

leave the question of cars to its own de-

partment, where it belongs?

If the engine develops the required

drawbar pull by dynamometer and yet

doesn't pull the required train, ask the

car department why—the locomotive is all

right.

This might be carried still further, and

without much difficulty or expense in com-

parison with its advantages. Build into

the drawbar of every locomotive tender a

dynamometer with index and possibly re-

cording mechanism, although the latter

may be an unnecessary refinement. But a

simple dynamometer which will show the

drawbar pull at any time—even without a

recording device—is a great convenience,

if not a necessity. The actual drawbar

pull could be seen at a glance, and also

whether the guarantee was fulfilled or not.

Nor would its usefulness be confined to

testing an engine on trial, but would ex-

tend to everyday work. Suppose an en-

gine failed to pull its usual load ; a glance

at the dynamometer would show whether

the engine was at fault or whether the

train pulled harder than it should. If the

engine is at fault, you have ample proof,

and an investigation is in order at once.

It may be questioned whether the dyna-

mometer should be placed between engine

and tender or at rear of tender. To elimi-

nate the possibility of the tender trucks

being defective, the former is the correct

location, but for practical purposes the

proper place is behind the tender, as it is

the load actually pulled that counts. The
tender trucks and their bearings are usu-

ally in good condition, and it is an easier

mechanical problem to make them for this

location. They need not be expensive,

and ought to be money-savers on all rail-

roads hauling great quantities of freight.

We believe that a tender drawbar which

will combine a simple and reliable dyna-

mometer would find a ready welcome on

the roads that are carefully looking after

the performance of locomotives.

The New Standard Box Car.

For a long time there has been an agita-

tion going on among railway officials in

favor of establishing dimensions for a

standard box car. The Master Car Build-

ers' Association labored zealously over the

desirability of such a standard, and there

was very little diversity of opinion about

the advantages that would accrue to rail-

road companies from the adoption of such

a standard, but it appeared impossible to

bring about agreement concerning details.

That was the condition of affairs when
the American Railway Association deter-

mined to take up the question. The di-

versity of opinion among railroad me-

chanical officials concerning the proper

dimensions of a standard box car were by

no means the greatest difficulty that stood

in the way of a settlement. The traffic

representatives manifested a very keen in-

terest in the size of the future standard,

and it required to bring about a settlement

the action of an influential body like the

American Railway Association, which is

composed principally of railway presi-

dents, general managers and other offi-

cials whose views obtained immediate

consideration. A committee was appoint-

ed to report on the most acceptable di-

mensions for a standard box car. A re-

port submitted at a meeting last April was
not considered satisfactory. But at a

meeting held in St. Louis in October last,

when a membership representing 194,955

miles of railroad was present, a second re-

port on dimensions of a standard car was
submitted and accepted. The leading di-

mensions are 36 feet in length, 8 feet 6

inches in width, and 8 feet in height. That

will be the future standard and there are

indications that the leading railroad com-
panies will specify nothing else when they

are ordering freight cars. A significant

coincidence about this standard car is that

the dimensions are precisely the same as

those of the Pennsylvania Railroad box

car. Those familiar with the reports and

discussions at the Master Car Builders'

Association will remember that coinci-

dences of this kind are by no means new.

The standard box car will have an inside

capacity of 2,448 cubic feet. If the whole

of the space should be filled with wheat, it

will hold 1.967 bushels, which at 60 pounds

to the bushel will weigh 118.020 pounds.

With land producing 30 bushels to the

acre it will take the crop from 6$/^ acres

to fill the car. A train containing fifty of

thesa cars so loaded would carry away the

product of 3.275 acres.

Community of Railway Interests.

One of the most stupendous enterprises

ever known in the business world was

consummated last month when a syndicate

representing $500,000,000 was formed and

bought up a controlling interest in the

stock of the Northern Pacific, the Great

Northern, and other transcontinental

railways. Full details of the trans-

action have not yet been made pub-

lic, but it is understood that the com
bination has been consummated for the

purpose of preventing the evils of rate-

cutting and other dissipators of railroad

earnings. It seems that putting competing

lines under one management is the only

effectual remedy for rate-cutting. This is

a melancholy state of affairs; but it has

been proved over and over again that

presidents of competing lines, no matter

how good their intentions may have been,

failed to prevent their subordinates from

resorting to ways that are dark in order

to secure more than their natural share of

business.

Putting vast competing railroad proper-

ties under one management is known as

"community of interests," and thus far

the plan has worked for the benefit of all

legitimately concerned, and is likely to

continue to do so as long as sensible coun-

cils prevail. Some commercial interests

and large shippers of freight regard the

community of interests movement with

alarm and indignation, but the mass of the

public will likely be benefited from the
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change. In spite of the vigilance and ac-

tivity of the officials of the Interstate

Commerce Commission in performing

their duty to insure to every shipper of

freight the same rates, there was always

discrimination in the interest of favored

shippers, and these frequently got rich,

while those who paid the legal rates were

kept on the edge of ruin.

When subjects for railroad editorial

writers are scarce the common resort is to

string a long array of words abusing ticket

scalpers. Prohibitory legislation and all

sorts of pains and penalties have been

hurled at the ticket scalper for many

years, but most of the fraternity continue

to prosper and few of them have been in-

troduced into the felon's cell. In spite of

the fierce animosity with which certain

railway papers pursue scalpers, it is cer-

tain that there would be no illegitimate

dealing in railway tickets if it was not sus-

tained and encouraged by railway com-

panies. This is one of the evils that com-

munity of interests will root out, and the

public will reap the benefit.

Meanwhile there are some indications

that the immense combination of capital

used to stop the natural action of two

competing railroads may not go into effect

without a legal struggle. Intimation has

been given that Governor Van Sant, of

Minnesota, will fight consolidation in the

courts. The governors of other States are

reported to be moving in the same direc-

tion. To the ordinary mind the con-

bination looks to be illegal, but capitalists

have done so many things with impunity

which were decided violations of law. that

this newest railroad consolidation may go

through, owing to the great expense that

must be involved in fighting it.

bars and breaking of coupler knuckles re-

sult at water tanks, coal stations and other

places where similar stops are made, than

anywhere else. The broken parts scat-

tered about such a place testify forcibly

to this belief. The track tanks will not

only eliminate the loss of time due to ap-

proaching tanks, taking water and getting

under way again, but will reduce to a

minimum those accidents due to breaking

in two. This is especially true, now that

much heavier motive power is used and

much longer trains are handled than for-

merly. Then, too, the saving in fuel will

be an item worth considering.

The practice of cutting off the locomo-

tive at water tanks, in long train opera-

tion, has reduced these break-in-twos to

a very large extent, as much of it is due

to the uncertain results obtained in at-

tempts to place the locomotive accurately

at the spout in order that water may be

taken. However, the other source of

breakages, such as in slowing down and

in getting under way. is still present even

with this system of cutting off a locomo-

tive. There is also the waste of time and

fuel. With the track tanks, however, all

of this damage, due to breakages of the

draft gear parts and the waste of time

and fuel, will be eliminated. These are

some of the side benefits to be derived

from the system of installing track water

tanks on freight tracks.

Freight Tank Track.

A recently expressed determination of

the New York Central to place track

water tanks on its freight track-, similar

to those now used on passenger tracks,

will undoubtedly bring the good returns

looked for, and, in all probability, the re-

turns from the improved arrangement will

be prolific and extend even farther than

at first anticipated.

The prime purpose of installing track

tanks, as was begun several years ago by

the New York Central, Pennsylvania and

other lines, was to reduce the running

time between the terminals, a very con-

siderable part of which was used up in

coming to a stop, taking water and get-

ting under way or up to speed again. The

elimination of this loss of time, by the

proposed improved methods of track

tanks, has made it possible to quite con-

siderably reduce the running time be-

tween terminals. Similar saving in time

is undoubtedly the prime object sought in

installing the track tanks on freight

tracks ; but we predict that even larger re-

turns will result than this one directly

sought for. Undoubtedly more break-in-

twos of freight trains, pulling out of draw-

frequently the practice on a number of

roads in the past.

Mr. Rhodes and Mr. Symmington, both

observing mechanical men, believed thai

the dust and dirt which worke.l into thr

bearings were more responsible for hoi

boxes than the lack of or improper lubri-

cation. One gentleman believed that if

caps on the oil holes of a bicycle were n

good protecting feature, the same kind of

protection from dirt and dust could be

profitably applied to the oil holes of loco

motive driving boxes. A prominent New

England member related a successful ex

periment he had recently carried on with

a stationary engine in his shop and be

lieved that modified experiments of thr

same nature might be profitably attempted

on bearings of locomotive driving bo.\

journals. The plan was to have a cored

passageway running through the journal

bearing and cellar in such a way that tht-

feed water on its way to the injector

could be passed through these parts and

a great deal of the heat be thereby elimi-

nated. He expressed cognizance of the

fact that there was a wide difference in

stationary engine and locomotive work-

ing; but he believed, nevertheless, that

something of this kind might be profitably

experimented upon with locomotives carry-

ing immense weight on their driving

axles, where every effort is being made to

reduce the heating.

Hot Driving Boxes.

The subject of hot driving boxes re-

ceived prominent attention at the Master

Mechanics' convention in Saratoga last

June. The consensus of opinion of the

members and an impression gathered from

those members taking part in the discu--

sion seemed to indicate that the subject of

hot boxes, while a prominent one, was at

the present time of less prominence and

source of trouble than at some times in

the past.

It was believed that the first considera-

tion in bettering the hot-box situation was

to carefully adjust the proper proportion-

ate load placed on the journals, noting

that the bearings were of sufficient size

and area and that the metals in the bear-

ing were of the proper mixture. Next in

importance came the fitting of the brass

on the journal ; for there is little doubt

that many hot boxes in the past have been

directly traceable to ill-fitting brasses on

the journals. A generous contributor to

hot boxes, as was explained by a member,

was the careless arrangement of the

spring rigging, so placed as to permit a

tipping of the driving box spring in such

a way as to throw an undue portion of

the engine weight on one end of the brass.

The proper lubricating of the journal

and its bearing was admitted to be of

much importance, the lubricant required

being recommended to be fed regularly

and in small quantities, rather than in-

frequently and in large doses, as has been

BOOK NOTICE.

"Compressed Air; Its Production, Use?

and Applications." By Gardner D
Hiscox. M. E. Published by Norman

W. Henley & Co., 132 Nassau street

New York. Price, $5.

This is the most complete book on the

subject of air that has been issued, and it^

thirty-five chapters include about ever>

phase of the subject one can think of. Be

ginning with a history of the progress thai

has been made in this line, it takes up the

properties of air, gives tables of its vol

umc and weight, both dry and saturated

as well as numerous other conditions

Step by step the reader finds how it i-

used, the various methods of compression

and apparatus employed, its use in trans

mitting power, air motors and their effi

ciency and a host of other information in

this connection. Pneumatic tools and then

uses receive ample attention, as do thr

sand blast, pneumatic tube transmission

and other applications, such as raising

w-ater. ice machines and liquid air, while

the air brake and air signals also come in

for their share. Taken as a whole, it ma>

be called a cyclopedia of compressed air

and is especially valuable as a work of

reference as to what is being done witli

that useful medium.

The long evenings give a good oppor

tunity for both study and reading for

recreation. No matter which kind you

want, just ask our Book Department

about them.
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Link Motions.

The regulation link motion is sliown in

Fig. 12, which is so familiar as to need

little or no explantion. Modifications in

the shape of transmission rods and aux-

iliary rockers are used on some engines

whose construction requires it, but the mo-

tion remains the same.

The Allen link is a compromise between

the stationary and shifting link, and both

link and block move, but in opposite direc-

tions. The result is a more direct action

and a reduced slip of link block. The
exact proportions vary greatly, but when

Main
Shaft,/ ^^yy^

tinct valve motions—that of the single

eccentric and the other from the cross-

head. As applied to locomotives the ec-

centric gives Way to a small crank, as

shown. Although it is more easily applied

to an outside cylinder engine few are used

if this country while hundreds are to be

found in Europe. There are. however.

Reversing Rod
I

The Rights Concerning Water in

Streams.

The Central Railroad of New Jersey is

threatened with a lawsuit which will be

unique in the annals of litigation against

railroads, but many companies will be

greatly interested in the decision. Some
time ago the railroad company named

' Eccentric Link Arc

well designed they have a practically con-

stant lead which some think advantageous.

Actual railroad practice indicates, how-

ever, that this does not necessarily mean
increased economy nor better results. It

is used very little at present. This mo-
tion is shown in Fig. 13.

The stationary link valve motion is

shown in Fig 14. The eccentrics are placed

FIG. 12. SHIFTING LINK MOTION.

many instances where, on the large freight

engines now in use. it could probably be

used to advantage.

The motion crank or eccentric is at right

angles to the main crank as the lead is

given by the crosshead connection.

The link moves back and forth in its

bearing, its arc being determined by the

radius rod.

erected a water tank of 62,000 gallons ca-

pacity for the purpose of supplying their

locomotives with water, and the water for

this huge tank was drawn from the Rock-

away stream. This stream is used by cer-

tain millers to turn the water wheels that

keep their mills grinding, and now they

make complaint that the big water tank put

up by the railroad company is such a

FIG. 13. ALLEN LINK.

exactly as with any direct motion and tlie

curved link is suspended by a hanger or

"link," as indicated.

The lead is not constant in this type of

valve gear, as is sometimes stated, bu^

this does not depend on the eccentric rods,

which may be "open" or "crossed" without

altering the lead.

The Walschaert gear combines two dis-

Reversing and cutting-off is accom-

plished as with the usual link by moving

the link block to different parts of the link

while the lever which runs up from the

crosshead gives the extra movement which

makes the lead. The combination gives

? constant lead for all points of cut-off,

a point which will give it favor in the eyes

cf many. See Fig. 15.

thirsty monster that it swallows the whole

stream at times and leaves mill wheels,

mill stones and millers in idleness. Millers

are a class of men who are accustomed to

much public consideration, and the millers

who have followed their calling on the

banks of the rippling Rockaway are deter-

mined to enforce their birthright of using

the passing water.
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The millers have formed a combination

to conserve their rights, and it is very like-

ly that they may compel the railroad com-

pany to leave enough water in the stream

to drive the mills. Owners of property

adjoining streams have from time imme-

morial enjoyed riparian rights that cannot

be taken from them. Wc never heard of ;i

over 40 per cent, of its railway mileage.

The internal commerce of our country is so

vast that the tonnage annually carried on

our railroads is greater than the totals of

Great Britain and Ireland. France and

Germany combined, and to that may be

added the ocean tonnage of all the seas

al'^o.

duce full power steam in les

with coal.

time than

A new cylinder shop will be built very

soon for the Brooks Locomotive Works
in Dunkirk. N. Y., the American Locomo-

tive Company, who control these works,

having made a liberal appropriation for

Reversing Link

FIG. 14. ST.\TI0N.'\RV LINK.

Reversing Arm
Raituuif and jt-^cv.nyf n r Enffrntrrmf

case of this kind leading to a lawsuit

against a railroad company, because the

quantity of water diverted from a stream

has generally been inconsiderable ; but

there have been numerous lawsuits against

parties who diverted the water of streams

to the injury of those farther down, and

the rights of riparian owners to uninter-

rupted, unpolluted, undiminished flow of a

stream have always been upheld by the

A foreign subscriber who sent us a letter

for publication lately explained in a private

letter that he considered himself under

obligations to RaIlwav and Locomotive

Engineering because it had often helped

him out of difficulties in performing his

duty as a locomotive inspector, which is

the British position equivalent to that of

our traveling engineer or road foreman of

engine*.

the pi-.rpose. The new shop will be 100 x

200 feet, and will have sufficient capacity

to meet increase of busine^s for many
year?.

Tliere is a good deal of coal found in

Sweden, but it is of a very low grade and

is so deficient in heat-producing properties

that it cannot be used without being mixed

with a better quality of coal Several fac-

Eccentric Rod

Cc:ilral Liue of Motion

FIG. 15. WALSCHAERT VALVE GEAR.

courts. In this case we think that the rail-

road company will have to pay fair dam-

ages or let the water run without interrup-

tion.

The aggregate length of the railways of

the United States is 193.000 miles. The
mileage of our railways i:. six times greater

than that of any other country, and many
thousands of miles longer than all the

railroads of Europe put together. While

the United States occupies but 6 per cent.

of the land surface of the earth, it has

The Imperial German Navy and some

German manufacturers are using large

quantities of an oily product of a German

brown coal tar called "masut" for heat-

ing and steam-producing purposes. The

coast defense vessels of the German Navy

are fitted for the use of this oil, and some

of the battleships and cruisers are so ar-

ranged that they can use coal or "masut."

The advantages of "masut" over coal are

said to be a one-fourth greater heat-pro-

ducing quality, a greater ease in handling,

very little smoke, and the ability to pro-

tories have been erected in Sweden for th"!

purpose of making briquettes from Swedish

coal mixed with better heat-producing

materials.

O'Hoolahan—^Who'd think thot we
would be hovin' underground throUey car

lines ! This is a great wor-rld we're livin'

in!

O'Callahan—It is that ! Faith, Oi

wouldn't be surprised if we lived long

enough t'see underground illivated rail-

roads I

—

Brooklyn Eagle.
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Air=Brake Department.
CONDUCTED BY F. M. NELLIS.

Train Stopping.

A correspondent writes thus: "In your

Question and Answer No. 88 is the dis-

tance given correct? From where is the

report of the test quoted? See the Pro-

ceedings of the Sixth Annual Convention

of the Air-Brake Association, pages 50,

51 and 52, where a test was made in 1894

vith the high-speed brake, and the dis-

tance in which a train could be stopped

The weather was fair, the rails dry, and

no sand was used. At 455/2 miles per hour

the train was brought to a standstill in

697 feet. The average of several stops,

made with the ordinary quick-action brake,

train line pressure from 68 to 71 pounds,

and train running at 60 miles per hour,

was 1,622 feet. The average of two high-

speed stops, train running at 60 miles per

hour, train line pressure and auxiliary

motive and five passenger coaches. The
grade was level, weather fair and rails

dry. At 40 miles per hour, 70 pound-

train line pressure, ordinary quick-action

brake, the average distance required to

bring the train to a standstill was 474 feel

The Nashville & Chattanooga tests are the

ones we drew upon in our answer to ques-

tion No. 88, in October number. The 20.

30 and 40-mile stops given were actually

Farmer, Pittsburg. 3. U. II. RIackall. Pittsburg
. Frazer, San Francisco. 6. R. M. Dusen. I'ittsbmg.
. Parke, New York City. 7. Robt. Burgess, Richmond.
'. Clark, Pittsburg. 8. T. A. Hedendahl, Denver.

17. J. M. Murry. Mexico.

A GROUP OF WESTINGHOUSE MEN,

0. A. Johnson. Pitt.slnirs 13. A. B. Brown, Montreal.
10. S. J. Kidder, Chicago. 14. C. P. Cass, St. Louis.
11. F. B. Farmer, St. Paul. 15. H. A. Wahlert, St. Louis
12. H. Tregelies. Rio Janeiro. 16. S. D. Hutchins, Buffalo.

18. F. M. Nellis, New York City.

was lessened 450 feet. The tabulated re-

sult on page 51 is interesting. At 4S!.'2

miles per hour a stop was made in 697

feet, possibly 300 feet less distance than

with ordinary quick-action triples."

In 1895 a series of tests was held on the

Pennsylvania Railroad at Ship Road, Pa.,

near Philadelphia, with a train of one lo-

comotive and six passenger cars on a de-

scending grade of 29 feet to the mile.

reservoir pressures from 108 to 109

pounds, was 1.172 feet. The difference

between these stops was 450 feet. In other

words, the average stop made with the

high-speed brake was 450 feet better than

the average stop made with the ordinary

quick-action brake.

In 1894 a series of tests was held on

the Nashville & Chattanooga Railroad, at

Nashville, Tenn.. with a train of one loco-

made. The others are calculated, and

based on the stops actually made.

While there seems to be a discrepancy

between the tests held at Ship Road, Pa.,

and those held at Nashville, Tenn., there

is really little difference when it is con-

sidered that the Ship Road tests were

made at 45I/2 miles per hour and those at

Nashville were at 40 miles per hour. The

grade was a falling one of 29 feet to the
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mile at Ship Road, and was level at Nash-

ville. By reducing the Ship Road tests to

40 miles per hour and the 29 feet falling

grade to a level grade, the length of stop

will be found to be very near 475 feet, the

distance run in the Nashville test.

Brake Leverage (Concluded).

Having gone quite thoroughly over the

subject of brake leverage, dwelling at

length on the principles and afterwards

applying them in practical examples, we

Work arm (that portion of the lever ly-

ing between the brake shoe and the bot-

tom rod). In Fig. 62 the live lever is given

with a Power arm of 21 inches and Work
arm of 7 inches, which is a proportion of

4 to I. The dead lever likewise has a pro-

portion of 4 to I.

Since we know that the required pres-

sure at each brake beam is 8100 pounds

and that wc have a lever of 4 to i to do

our work, the Power or pull applied at

the top end of the live lever will be one-

SOSC lbs.

lO'Ci/liiKlet-

will conclude this subject by an example

in which the foundation brake leverage is

applied to a car.

Example of Foundation Brake Qear for Loco-

motive Tender.

We will suppose that we are called upon

to design a foundation brake gear for a

locomotive tender, whose light weight is

36,000 pounds. Our first step will be to

determine the pressure of the brake shoes

that shall be applied to the wheels of this

tender. This is done by taking 90 per

cent, of the light weight of 36,000 pounds,

which is 32,400 pounds, as braking force.

This will give a pressure of 8,100 pounds

at each of the four beams.

After having ascertained the pressure

required at each beam, the next step will

be to design the brake beam levers. The
first thing to be done is to locate the brake

shoe at a point 2 or 3 inches below a hori-

zontal center line run through the center

of the wheels ; and the brake beam hanger

should be arranged to give this location of

shoe on the wheel. In arriving at the

total length of the lever, the principal

points to be observed are that the bottom

rod connecting the live lever and dead

lever must clear the spring plank. Like-

wise, the top connecting rod from the cyl-

inder lever to the top end of the live lever

must clear the truck bolster and car tran-

som, the spring plank and the bolster

limiting the total length of the lever.

When this has been accomplished the lever

must be so proportioned that with the out-

side hung brake, such as shown in Fig. 62,

that portion of the lever lying between the

brake shoe and the bottom rod should be

about one-third of that portion lying be-

tween the brake shoe and the hole in

the upper end of the live lever. This

gives a proportion of brake beam leverage

of 4 to I ; that is, the power arm of the

lever (that portion of the lever lying be-

t\%een the Power point and the Fulcrum
point) must be four times as great as the

fourth of 8100 pounds, or 2025 pounds.

Thus a pull of 2025 pounds on the live

lever will give a pressure at the brake

shoes of 8100 pounds. If the pull on the

top rod at that point where it connects

with the top end of the live lever is 2025

pounds, the same stress or force, of course.

F^eoss/< /
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and deliberately over the principles un-

derlying foundation brake gear and lever-

age in general, we do not believe it neces-

sary to profong the treatise of the subject

in a similar way to locomotive brake lever-

age. All levers having three points are

subject to the same rules given in this

treatise, and the same rules will apply in

all cases. In each lever there is a Power

arm, Work arm. Fulcrum point, Work
point and Power point. These, if care-

fully located, will enable a student to

easily figure out the braking power on any

locomotive or car having levers with three

connecting points. The cam type of

driver brake is rapidly passing out, and is

so very unreliable that it is not deemed

worth while to go into it now. Especially

is this true when the cam brakes are giv-

ing way so rapidly to the outside equal-

ized form.

One great thing to be remembered above

all others in brake leverage, is that the

Power arm of the lever multiplied by the

Power, must exactly equal the Work done

multiplied by the Work arm. Keeping

this in mind will enable those having to

do with brake leverage to successfully

solve all problems coming to them.

Eleven-Inch Air Pump.

The Westinghouce Air-Brake Company
lias recently placed on the market a new

ii-inch pump, which is an enlarged coun-

terpart of the standard 9^-inch pump.

The special direct-acting design of this

larger pump has been finally decided upon

after careful and deliberate consideration

of the conditions and requirements of rail-

road service. While the steam admission

port is designed for a i^-inch admission

steam pipe, it is nevertheless believed that

with the very much higher steam pres-

sures carried on locomotives nowadays, a

i-inch pipe is amply adequate to supply

the pump with steam, and the standard

i-inch governor may therefore be used in

connection with this larger pump the same

as with the g^-inch pump.

In offering the ii-inch pump to the rail-

roads, it is not the intention of the manu-

facturers that it shall become a substitute

for the 954-inch pump, inasmuch as mod-
ern air-brake service on long trains has

demonstrated conclusively that the latter,

or 9j4-inch pump, is amply adequate to

supply the needs of a freight train of fifty

or sixty air-braked cars, providing the

train pipes and other parts of the air-

brake apparatus be in reasonably good

condition. Indeed, caution is urged that

too great preference be not given the 11-

inch pump over the 9j/2-inch pump even in

very heavy service, except in cases where

the numerous modern air-operated devices

on locomotives now place so severe a tax

on the air pump as to render it doubtful at

times of supplying sufficient air pressure

for both the pneumatic devices and the air-

brake system.

It has been very sensibly urged that the

ii-inch pump may cause less care and at-

tention to be given leaky train pipes than

usual. In other words, when a larger

pump, supplying more pressure, is obtain-

able, there will be a natural tendency to

relax the vigilance necessary to maintain

the air-brake apparatus in a creditable con-

dition, than were a smaller supply of air

pressure obtainable, necessitating a closer

watch of the leakage and better train pipe

maintenance. The result would be in a

short time, that even with the ii-inch

Diameter of air cylinder—9J4 inches.

Stroke—10 inches.

Steam admission pipe—i inch.

Steam exhaust pipe—i^ inches.

Air delivery pipe—iJ4 inches.

Diameter of piston rod—i^ inches.

RaUaa^ ^ Loconuttiva Enginnring

Oii X lo'struhe Air J'ii„i2> 11 x 11 x ISStroke Air Pump
A COMPARISON OF AIR PUMPS.

pump it would be impossible to maintain

the pressure required of a smaller pump
formerly.

The principal dimensions, capacity and

weight of the 954-inch and ii-inch pumps
are as follows

:

954-INCH PUMP.

Diameter of steam cylinder—954 inches.

Capacity at 100 single strokes per min-

ute—30 cubic feet.

Weight—530 pounds.

II-INCH PUMP.

Diameter of steam cylinder— 11 inches.

Diameter of air cylinder— 11 inches.

Stroke—12 inches.

Steam admission pipe— i inch.
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Steam exhaust pipe

—

I'A inches.

Air delivery pipe

—

1% inches.

Diameter of piston rod—154 inches.

Capacity at 100 single strokes per min-

ute—48 cubic feet.

Weight—868 pounds.

Extortionate Price for Air- Brake Book.

Cniuinucd complaint reaches us ihat

certain persons in New York city ar2

charging their customers $i for a copy

c{ the Standard Examination Questions

and Answers, formulated at the last con-

vention of the Air-Brake Association. As
the price is not printed on the book, the

imposition is very easily worked on per-

sons not knowing the real price, which is

but 25 cents. No one should permit him-

self to pay more than 25 cents for this

book, as we supply it from this office for

that price, as does the Air-Brake Associa-

tion. Doubtless the book is fully worth

$1, and even more, to those who wish to

quickly and effectively post themselves for

air-brake examinations on either the

Westinghouse or the New York air brake ;

but the rank imposition of charging $1 a

copy for the book is an outrage that should

not be tolerated, and we hereby notify sub-

scribers and purchasers to be on their

guard against this overcharge.

" Touchin' on and Appertainin' to"
Brake Valve Positions.

Mr. W. H. Davis writes thus entertain-

ingly in the B. of L. E. Journal of the air-

brake man and his girl

:

"He called on her one evening and she

smilingly ushered him into the parlor and

he sat down in a Service Position, which

was soon changed to On Lap. The girl's

father unexpectedly came in the door and

the positions were suddenly changed to

Emergency, Full Release, then Running
Position.

CORRESPONDENCE.

Further Information on Improved Re-
versing Plate.

In response to your request to more
fully explain the benefit supposed to be

derived from the use of the air pump
reversing plate, as shown in the Novem-
ber number, I am pleased to submit the

following

:

The insufficient surface of the bolt head

upon the plate is ttie first cause of the

plate becoming loose. When lost motion

exists, the strain upon the f^-inch, 16-

thread bolt is severe, and in some cases

it becomes broken or the threads stripped

out of piston head. When this happens,

and the bolt works out upon the piston

head and comes in contact with piston

head and top head of pump, there is likely

to be a broken or badly bent piston rod.

causing the pump to be inoperative and re-

sults in an engine failure.

Recessing the plate does not weaken it,

or injure the valve motion, as the point of

vibration would be in a line drawn from

the two ends of the radius line (as shown
in the cut) through the inner edge of the

bolt which is covered in this case by a ^-
inch bolt head. It will be observed that

the bolt head is nearly twice as thick as

the ordinary reversing plate bolt head, and

at the same time has % inch more clear-

ance from the top head. If the plate is

properly case-hardened, good results will

be obtained, but in so doing, when cool-

ing plate, dip it edgewise.

Jno. E. Osmer,

Clinton, Iowa. C. & N. W. Ry.

[Thanks.—Ed.]

Concerning Question 316.

On page 51, question Ji6, of the Stand-

ard Examination Questions and Answers

on the ."Mr Brake, I find the following

:

"When a car with burst train-pipe is put

swer to question 316 were carried out,

this accident could scarcely fail to follow

in case of train parting at said point. For

the air would go on full on the leading

part of train, while rear car would not be

braked at all and would inevitably run into

other section in a very short time. The
man on the disabled car could do no more
than set the hand-brakes, with, of course,

nothing like the retarding force which the

air would exert on the other cars. Hence
a collision would result.

So the thing to do would be to hang up

air-hose on disabled car and close angle-

cock on back end of the car just ahead.

A. P. Payson.

New York City.

[This question and answer are intended

to cover a case where the train-pipe on a

car intermediate in the train should burst

or become disabled, thereby rendering the

SOUTHERN PACIFIC TESTING CART, BY H. H. FORNEY, GE.NEKAL AIR-BRAKE INSPECTOR.

on the rear end of a passenger train, what

precautions should be taken?" The an-

swer given is, practically :
" Couple up

hose between disabled car and one ahead,

dosing angle-cock on disabled car, but

leaving angle-cock on other car open, so

if train should part there, brakes will set

on forward section of the train. It is

well, if practicable, to have a man remain

on the disabled car all the time."

This, I think, is wrong. The great dan-

ger in a break-in-two is. as we all know,

that the rear section will overtake and col-

lide with the forward section, resulting

in a serious, possibly fatal, wreck.

If the order of procedure given in an-

cars behind the disabled car inoperative.

In switching the disabled car to the rear

end, coupling up the hose, closing the an-

gle-cock on the head end of the disabled

car and opening the one on the rear end

of the last operative car would permit all

brakes, except on the disabled car, to be

operated. Should the rear disabled car

break off. the brakes would immediately

be- set on the cars in operation, and the

separating space at the breakage could not

be more than two or three feet ; hence, the

colliding of the disabled car against the

air-braked cars would have little if any

shock. The placing of the man in the rear

car is not to apply the hand brake to pre-
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vent a collision in case the car breaks ofif.

but instead is to stop the car should it

break off on an up-grade and prevent it

from running backwards down the grade.

—Ed.]

Locomotives With Two Air Pumps.

I noticed a communication from Mr. A.

P. Payson in November number about

wanting more compressed air. Why not

put two pumps on each engine. The Louis-

ville & Nashville Railroad have had two

pumps on all their passenger engines for

some time, and we find we have plenty of

air for everything. The pumps do not

work hard at all.

On our ten-wheel passenger engines

we use two 95^-inch Westinghouse pumps,

or one 9j/2-inch Westinghouse and one

No. 2 New York. On our eight-wheel

passenger engines we use one - pJ/^-inch

Westinghouse or one No. 2 New York

and one Westinghouse 8-inch pump. One
pump is placed on the right-hand side and

one on the left-hand side of the engine. So

you see the advantage we have over other

roads that use only one pump. For with

an engine with only one pump, and it was

to play out, it would be a hard matter for

the train crew to stop our fast passenger

trains with the vestibule hand brakes. You
see we are safe, as we have another pump
to rely on should this accident happen.

Both pumps must be run when the engine

is handling a train. John F. Mullen,

L. & N. Ry.

Montgomery, Ala.

QUESTIONS AND ANSWERS
On Air Brake Subjects.

(103) J. C. D., Pueblo, Colo., writes:

With the double heading' device patented

by J. D. Van Atta, illustrated in Railway
.\ND Locomotive Engineering in October,

could the engineer of the second engine

apply the brakes in emergency with the

cock on his engine closed for double head-

ing? A.—Yes, but he can't release or

make a service application with the cock

closed.

(104) R. M. E., Cincinnati, O., writes:

I see that at the Master Car Builders'

convention they passed a rule for price of

cleaning brake cylinders and triple valves.

The price was 40 cents, and the rule says

the brake cylinder and triple must be re-

moved from the car. Why are they to be

taken off? A.—The price decided upon

was 40 cents—this amount to be allowed

a home line for cleanin'g, lubricating and

testing the brake cylinder and triple valve

on a car in arrears for cleaning. The
resolution adopted required the triple

valve to be removed from the car ; but the

intention was not that the brake cylinder

should also be removed, although that im-

pression seemed to be taken and the resol-

ution to so read.

(105) T. D. E., Huntington. W. Va.,

writes

:

Is there any good objection to putting

a strainer containing curled hair in the

signal pipe? An engine here has a

strainer of this kind in the signal pipe,

near the reducing valve, and it seems to

work all right. One man says the hair

strainer will interrupt proper signalling.

Please advise on this. A.—A strainer,

such as described, has been experimented

with in the pipe between the main reser-

voir and reducing valve, with good re-

sults. A good strainer should not be ob-

jected to if it is properly and frequently

cleaned. In fact, the reducing valve and

signal valve will be all the better off, and

the signals will not be interrupted or in-

terfered with if the strainer is kept clean

and free.

( 106) J. C. D., Pueblo. Colo., witesr:

With lower discharge valve in 9J/^-

inch pump gone, why should pump do bet-

ter by putting lower receiving valve in its

place than by leaving discharge valve out?

A.^Of course, the pump should never

be operated with one air valve missing.

However, should a break-down on the

road require it, the pump could be run un-

til relief is obtained, as above mentioned.

With the lower discharge valve gone and

lower receiving valve O. K., the main

reservoir pressure would follow the piston

on its up stroke, with leakage past the

packing rings of the air piston into the

upper end of the cylinder, thereby reduc-

ing the intake quantity of air on the down
stroke. By putting the receiving valve in

place of the discharge valve, main reser-

voir air would be held out of the lower

end of the pump, and atmospheric air

would be drawn in and discharged harm-

lessly through the receiving port at each

stroke.

(107) T. V. B., Galeton, Pa., writes;

There is quite an argument here among

the men in regard to pumping 200 pounds

air pressure with 100 pounds steam pres-

sure. I think this question was answered

in your paper a year or so ago, but I am
unable to find it now, and I wish you

would explain it once more. A.—The 8-

inch pump, whose steam cylinder is 8

inches in diameter and air cylinder yYz

inches, will pump a little higher pressure

than the steam pressure which drives it,

but there will not be the great difference

above mentioned. To attain this wide dif-

ference with a single pump, a special pump

would have to be used in which the air

cylinder was proportionately smaller than

the steam cylinder. Two ordinary air

pumps together could do it if the suction

of the second pump was connected into

the main reservoir pressure of the first

pump.

(108) J. L. McN., Galion, Ohio, asks:

Will not an engine hold better reversed

than if the driver brake alone is set? If

not, why not? A.—No. The retarding

power given by the back pressure in the

steam cylinders when the engine is re-

versed fluctuates and is too unsteady to

be relied upon. As soon as the back pres-

sure developed in the steam cylinders is

greater than the adhesion between the

wheels and rails the driving wheels will

revolve backwards and lose nearly all re-

tarding force. Trials made on the Nash-

ville & Chattanooga in 1895 demonstrate

that shorter stops could be made with a

good driver brake in good condition than

with the reverse lever. In the trials, the

reverse lever was thrown ahead after the

wheels began revolving backwards, to get

the wheels to turn forward again ; but

so much time and distance were lost in the

attempt that the stop exceeded in length

that made by leaving the reverse lever in

the back motion after it had been placed

there. The opening or closing of the

cylinder made no difference in the length

of stop.

(109) J. N. K.,Lock Haven, Pa., writes:

I had an engine that carried 140 pounds

steam pressure, had an 8-inch air pump, a

modern Westinghouse governor and a D-5

brake valve. I carried 90 pounds main

reservoir pressure and 70 pounds train

line. My pump would stop dead at 90

pounds main reservoir, which controlled

the governor when it reached that. At

the first stroke of my pump, the train line

pressure would go to 72 pounds and stay

there until the pump stroked again, then

it would go to 74, where it stopped and

started again, and the next stroke would

send it up to 76, and so on until the main

reservoir and train pipe pressures equal-

ized. This happened only with the empty

engine. Now, a leak by the gasket 32

would be continuous ; a leak by my feed

valve 63 in running position would be con-

tinuous ; a leak by gasket 27 in running

position would be continuous, and a leak

by the rotary in running position would

also be continuous. I have come to the

conclusion that air leaked by the part VV

of the rotary very little, or would it be the

feed valve? Maybe the train pipe hand

on the duplex gage was not sensitive

enough to show this increase in train pipe

pressure, until my pump started and jarred

the equipment sufficient to move the train

pipe hand up two pounds. A.—It is quite

probable that main reservoir pressure was

leaking into the train pipe pressure past

some of the parts mentioned and gradually

increased the latter pressure. As is well

known, the ordinary air pressure gage is

not finely sensitive, and the train pipe

pressure slowly increased without being

shown on the gage until the jar of the

pump sent the hand up, as you describe.

It would have been interesting to shut the

pump down when the maximum pressures

of 90 and 70 pounds were reached, watch

the gage and note whether the train pipe

hand did not jump up. after a short time,

of its own accord and without assistance.

If it did not, to have tapped the gage with

the hand, as is frequently done on steam

and air gages to jar the hand to correct

registration of pressure.
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Buffalo, Rochester & Pittsburgh Lo-

comotive.

The annexed engraving shows one of

two express passenger locomotives recently

built for the Buffalo, Rochester & Pitts-

burgh by the American Locomotive Com-
pany at their Brooks works.

The engine weighs 173,000 pounds in

working order, of which 99,000 pounds are

on the driving wheels, 40,000 on the leading

wheels and 34,000 pounds on the trailing

wheels. The wheel base of the engine 's

29 feet 2 inches, 8 feet of that being driv-

ing wheel base. The driving wheels are

72 inches diameter, with cast-steel centers.

The leading axle journals are 5l< x 12

inches, the leading wheel fit sV^ inches.

The driving-wheel journals are 9'/. x 12

inches and the trailing-axle journals 8 x 14

inches. The trailing axle is held in an im-

proved radial arrangement. The cylinders

are 20^4 x 26 inches, the piston valves have

The Shelby Steel Tube Company write

us : "Please be advised that on and after

November ist, 1901, the sales offices of our

company will be consolidated and trans-

ferred to the Empire Building, Pittsburgh,

Pa., and we will thank you to hereafter

address all orders or cotnmunications you

may favor us with to our Pittsburgh office,

as we shall discontinue our New York and

Chicago sales offices on October 31st, Our
manufacturing facilities being steadily aug-

mented, we shall be well equipped to care

promptly and satisfactorily for your re-

quirements in our line. Our seamless tubes

are steadily gaining in favor and dem-

onstrating their excellencer and supe-

riority.

horn in Manchester, England, August 8th,

1805. When a boy he was apprenticed to

George Stephenson, the inventor of the

locomotive engine, and worked under his

direction. He served as a locomotive en-

gineer on various railroads in this coun-

try for many years, principally in the East

and South. He abandoned that line of

work to go into the steamboat business

He made a fortune in the Cumberland

river trade. Capt. Lawson will be buried

in Paducah, Ky., where he lived for fifty-

six years."

One of the latest projects among Amer-
ican engineers who are looking for worlds

to conquer in the far East is that right of

wav should be secured on the famous old

The output of the various works of the

American Locomotive Company has been

gradually increased, and in October 167

locomotives were turned out. At this

rate the annual capacity would be over

2.000 locomotives, an increase of 600 over

the rated capacity at time of purchase. A
large portion of the earnings is being put

BUFFALO, ROCHESTER & PITTSBURGH "CH.\UTAUQUA ENGINE.

Steam ports 25'/^ inches long, I'A inches

wide, and the exhaust-ports area is 68

square inches. The bridge is 3 inches

wide. The greatest travel of the valves

is SH inches, and they have i^-inch in-

side lap, which is the same as outside lap

of an ordinary slide valve. The boiler

is of the straight-top type and is designed

to carry a working pressure of 225 pounds

to the square inch. At the front end the

diameter of the boiler is 70^^ inches and

715^ inches at the throat sheet. The fire-

box is 108 inches long and 74 inches wide.

The depth of the front is 74 inches and at

the back 64 inches. The boiler has 336

two-inch tubes and are 16 feet long. The
firebox provides 202.3 square feet of heat-

ing surface, the tubes 2,805.6 square feet,

making a total of 3,007.9 square feet. The
grate area is 54.43 square feet. The en-

gines have been built with special care to

make them as convenient as possible for

the men handling thein

Chinese wall for the construction of a

railroad. It is said that the principal

advantages to be derived from such a

scheme are that it would prevent the na-

tives from tearing up the track and wreck-

ing trains. The great difficulty in main-

taining a right of way for a railroad

through China is the numerous private

burial grounds scattered everywhere. Ihe

Chinese have a sacred regard for their

dead and look with superstition upon any

institution that molests the graves. He
further suggests that the wall is fully

wide enough at the top and strong enough

to carry the heaviest locomotives and

cars.

into improvements to reduce cost of manu-

facture. They have over 1,300 orders on

their books, enough to keep them busy

for many months, and there appears to be

no let-up in demands for power.

A dispatch from St. Louis says : "Capl.

John Lawson, who helped to build the first

locomotive engine in England, and who
was the oldest engineer in the United

States, is dead here. Capt. Lawson was

A flue caulking tool that will do the

work properly and expeditiously is an in-

vention likely to be very highly appreciated

by railroad companies. The Columbian

Manufacturing Company, Columbus, O.,

have put a tool of this kind upon the mar-

ket, and it is reported to be working per-

fectly. It caulks the flue uniformly and

firmly, setting it out against the flue sheet

and performing the double purpose of ex-

pander and caulker. We advise boiler-

makers who wish to have the labor of a

disagreeable job lightened, to send to the

company named for particulars about their

caulker.
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A New Pedestal Spring Truck.

The illustrations show a design for a

pedestal spring truck which presents sev-

eral novel features of construction. The

main part of the frame, embracing the side

pieces and transoms, consists of commer-

cial rolled channel beams, the ends of the

transom beams being bent so that their ex-

treme portions lie in planes parallel with

the side pieces. Flat plates riveted to the

side pieces and transoms at their junctions

render the frame very stiff and rigid and

keep it square. Between the ends of the

side pieces and transoms are inserted the

necks of cast metal pedestals, which are

riveted in place. Each pedestal is cast in

Wright, of Philadelphia, Pa., had in view

the production of a truck which should be

cheap in first cost, simple in construction,

and adapted to be easily repaired in the or-

dinary car shop, and he seems to have

been quite successful in attaining these

ends.

and where brakes were applied ; time an

engineer is on duty, and other details of

daily work.

A Wonderful Recorder.

A despatch from Milwaukee gives notice

of what seems to be an extraordinary in-

vention gotten out by Mr. H. G. Sedg-

wick, who has been making tests of it on

locomotives belonging to the Chicago,

Milwaukee & St. Paul Railroad. The in-

strument is called the chronograph. It

TrLpartLic Pede
U-ppcf pa.rt 1.

In spite of all the controversies that have

been going on among our English friends

about the value of American locomotives,

bridges, etc., our manufacturers appear to

be still holding their own. We have just

learned that the American Bridge Company,

of Philadelphia, have obtained a contract

for the construction of twenty steel bridges

along the line of the Uganda Railroad, in

East Africa. The amount of the contract

is about $1,000,000. Several English and

Continental firms offered bids, but that

R. C. WRIGHT S DESIGN OF PEDESTAL SPRING TRUCK.

three pieces, the end piece being remov-
ably secured in position by two 15/2-inch

bolts. A pair of wheels can be rolled out

by jacking up the frame a short distance

to take the weight off the springs and re-

moving the end pieces of the pedestals.

The principal dimensions are shown on

the several figures. This truck can be

built in the ordinary car shop with the

use of familiar tools and also can be easily

repaired when necessary. The castings are

simple and light and the pocket for the end

of a spring adds the requisite strength

where the weight is transmitted to the

journal box. The designer. Mr. R. C.

accurately records every blast of the

whistle, time and place, the speed every

minute, hour, day and week ; the time and

place a train breaks in two ; the speed at

that time; the time and place of any acci-

dent ; speed approaching, the arrival and

delay at a station; time consumed in

switching; number of miles run in switch-

ing at any station ; how close any number
of trains follow the first section in the

same direction ; when and where two
trains pass in opposite directions ; when
and where engineer first noticed a flag and

if he signaled; how long after discovery

of flag before the train was stopped ; when

of the Philadelphia company was not only

the lowest, but guaranteed the completion'

of the work in a shorter space of time

than its competitors. The new bridges will'

replace wooden structures which were built

several months ago and found to be inade-

quate.

It is said that the Santa Fe Railroa'''

Company have ordered 245 new locomo-

tives during the last six months. Some of
the engines that are not yet delivered will

be among the heaviest locomotives ever

built. A number of them are designed for

oil burning.
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Personal Department.
Mr. B. C. Gesner has been appointed

master mechanic of the Intercolonial at

Stellarton, N. S.

Mr. Frank R. Hale has been appointed

superintendent of the Indiana, Illinois &
Iowa at Kankakee, 111.

Mr. W. E. Williams has been appointed

trainmaster of the Missouri, Kansas &
Texas at Greenville, Tex.

Mr. Timothy Brcsnehan has been ap-

pointed trainmaster of the Cincinnati, Leb-

anon & Northern at Xenia, Ohio.

Mr. R. R. Reynolds has been appointed

trainmaster of the Baltimore & Ohio be-

tween Collery Junction and Foxburg, Pa.

Mr. W. C. Hunter has been appointed

air-brake inspector on the Intercolonial,

vice Mr. B. C. Gesner ; office at Moncton,

N. B.

Mr. S. C. Graham, master mechanic of

the Chicago & Northwestern at Mason
City, Iowa, has been transferred to Sioux

City, Iowa.

Mr. T. G. Mulhern has been appointed

trainmaster of the Western division of the

Choctaw, Oklahoma & Gulf at South Mc
AUister, I. T.

Mr. W. T. Caldwell, trainmaster of the

Illinois Central at Freeport, 111., has been

transferred to the St. Louis division at

Carbondale, 111.

Mr. J. W. Tagg has been appointed

acting master mechanic of the Chicago

Terminal Transfer at Chicago. 111., vice

Mr. C. W. Tait.

Mr. George W. Bartlett has been ap

pointed general superintendent of the South

Shore Railway and the Quebec Southern

at Montreal. Que.

Mr. H. T. Peyton has been appointed

master mechanic of the Panhandle division

of the Atchison, Topeka & Santa Fe at

Wellington, Kan.

Mr. J. J. Flynn, trainmaster of the Illi-

nois Central at Fulton, Ky., has been trans-

ferred to the line from Canton. Miss., to

New Orleans. La.

Mr. Lewis .Archer has been appointed

master mechanic of the Wrightsville &
Tennille at Tennille. Ga., succeeding Mr.

R. A. Moore, resigned.

Mr. Fred Place has been appointed mas-

ter mechanic of the Illinois Central at

Waterloo, la., succeeding his father, Mr.

T. W. Place, resigned.

Mr. W. A. Sheehan. trainmaster of the

Illinois Central at Fort Dodge. la., has

been transferred to Freeport, III., suc-

ceeding Mr. Caldwell.

Mr. W. H. Calvert has been appointed

trainmaster of the Chicago. Peoria & St.

Louis at Springfield, 111., in place of Mr.

W. H. Gridley, resiarned.

Mr. Eugene P. Cooke has been appoint-

ed a^siitant superintendent of the Toledo

division of the Lake Shore & Michigan

Southern at Cleveland, O.

Mr. E. M. Roberts has been appointed

superintendent of motive power of the

Detroit Southern at Springfield, O., suc-

ceeding Mr. T. M. Downing.

Mr. Charles Bickell, assistant purchas-

ing agent of the Erie, has been promoted

to the position of superintendent of stores,

with office at Susquehanna. Pa.

Mr. R. L. Cairncross has been appointed

trainmaster of the Beaumont division of

the Gulf, Colorado & Santa Fe. succeed-

ing Mr. T. N. Wood, resigned.

Mr. Henry Giegoldt has been appointed

master mechanic of the Atchison, Topeka

& Santa Fe, vice Mr. C. M. Taylor, trans-

ferred. Headquarters at La Jimta, Colo.

Mr. C. W. Galloway, assistant division

superintendent of the Baltimore & Ohio,

has been appointed superintendent of the

Cumberland division at Cumberland, Md.

Mr. L. S. Robertson has been appointed

assistant trainmaster of the Southern divi-

sion of the Kansas City Southern and of

the Texarkana & Ft. Smith at Texarkana.

Tex.

Mr. William P. Sheron, a machinist in

the shops of the Big Four at Bellefontaine,

has been appointed general division fore-

FLAGM.AN DID NOT GO BACK FAR ENOUGH- -NOBODY HURT.

Mr. W. J. Richardson has been ap-

pointed assistant to the superintendent of

machinery and rolling stock on the Inter-

colonial ; office at Moncton, N. B.

Mr. A. C. Hobart. trainmaster on the

Mexican Central, has been appointed divi-

sion superintendent at Guadalajara, Mex.,

vice Mr. H. R. Cornforth, resigned.

Mr. A. B. Phillips has been appointed

acting master mechanic of the Central

New England at Hartford, Conn., suc-

ceeding Mr. Hugo Schaefer, resigned.

Mr. T. F. Rowland has been appointed

trainmaster of the Salt Lake division of

the Southern Pacific at Salt Lake City,

Utah, vice Mr. M. J. Griffin, resigned.

Mr. H. C. Higgins has been appointed

trainmaster of freight terminals of the

Illinois Central at Chicago, 111., vice Mr.

D. Humphrey, assigned to other duties.

man of the Big Four shops at Springfield,

Ohio.

Mr. J. T. Casey, trainmaster of the

Mexican Central at Silao. Mex., has been

appointed division superintendent at the

same place, vice Mr. Geo. F. Hawks, re-

signed.

Mr. N. B. Whitsel has been appointed

master mechanic of the Northern division

of the Grand Trunk at Allandale, Ont..

succeeding Mr. T. A. Summerskill, re-

signed.

Mr. J. G. Seiveright, who lately resigned

the positoin of general foreman on the Cen-

tral Railroad of New Jersey, has accepted

a position with the Baldwin Locomotive

Works.

Mr. C. M. Ward has been appointed as-

sistant superintendent of the Wyoming
division of the L^nion Pacific, with office
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at Evanston, Wyo., vice Mr. F. B. Parker,

resigned.

Mr. D. R. Killinger, general foreman of

the Pittsburg & Western shops at Alle-

gheny, has been appointed to a similar

position on the Baltimore & Ohio at Glen-

wood, Pa.

Mr. Howard M. Curry, road foreman

of engines of Northern Pacific, has been

promoted to the position of master me-
chanic at Fargo, N. D., succeeding Mr.

F. N. Risteen, resigned.

Mr. F. L. Richards has been appointed

trainmaster of the Kansas City division of

the Chicago, Milwaukee & St. Paul, with

office at Ottumwa Junction, la., vice Mr.

F. D. Tucker, transferred.

Mr. W. S. Haines, assistant mechanical

superintendent of the Baltimore & Ohio

at Newark, O., has been appointed super-

intendent of lines west of Ohio River

;

headquarters at Newark, O.

Mr. C. M. Taylor, master mechanic of

the Atchison, Topeka & Santa Fe at La
Junta, Colo., has been appointed to a simi-

lar position on the Rio Grande & New
Mexico division at Raton, N. Mex.

Mr. J. D. Brennan, superintendent of

the St. Louis division of the Toledo, St.

Louis & Western, has been appointed gen-

eral superintendent, with office at Toledo,

Ohio, vice Mr. C. F. Franklin, resigned.

Mr. S. B. Mason, assistant mechanical

superintendent of the Baltimore & Ohio,

has had his title changed to assistant to

general superintendent of motive power

;

headquarters at Mt. Clare, Baltimore, Md.

Mr. J. T. Fenwick, who has written us

several letters from Burghersdorf, Cape

Colony, South Africa, has gone to Indwe,

Cape Colony, and accepted a position as

electrical engineer for the Indwe Railway

& Land & Coal Company.

Mr. O. H. McCarty has been appointed

superintendent of the divisions of the Bur-

lington, Cedar Rapids & Northern north

of Iowa Falls, with headquarters at

Estherville. la., vice Mr. W. P. Ward,
resigned.

Mr. E. Ryder, formerly superintendent

of the Washington division of the South-

ern, has been appointed superintendent of

the Western division of the Chicago &
.\lton at Kansas City. Mo., vice Mr. W.
H. S'.arr.

Mr. G. R. Morrison has been appointed

superintendent of the Chicago & Council

Bluffs, Illinois, and Racine & Southwest-

ern, Illinois, divisions of the Chicago,

Milwaukee & St. Paul, with office at

Savanna, 111.

Mr. F. D. Tucker has been appointed

trainmaster of the Chicago & Council

Bluffs. Illinois, and Racine & Southwest-

em, Illinois, divisions of the Chicago,

Milwaukee & St. Paul, with office at

Savanna, 111.

Mr. E. T. White, assistant mechanical

superintendent of the Baltimore & Ohio at

Baltimore, has been promoted to be super-

intendent of motive power of the lines

east of the Ohio River ; headquarters at

Baltimore, Md.

Mr. John Lahey, general foreman of lo-

comotive repairs of the St. Louis, Iron

Mountain & Southern at De Soto, Mo.,

has accepted the position of master me-
chanic of the Kansas City Southern at

Pittsburg, Kan.

Mr. W. H. Gridley, trainmaster of the

Chicago, Peoria & St. Louis, has resigned

to become superintendent of the St. Louis

Valley, under construction from East St.

Louis to Cairo, 111. Office, Laclede Build-

ing, St. Louis, Mo.

Mr. J. C. Stuart, general superintendent

of the Middle and Northwest divisions of

the Baltimore & Ohio at Chicago, has been

appointed superintendent of transporta-

tion at Baltimore, Md., succeeding Mr.
Wm. Gibson, resigned.

Mr. A. M. Lane has been appointed gen-

eral manager of the West Virginia Nor-
thern at Irona, W. Va., vice J. M.
Templeton, deceased. Mr. Lane was for-

merly superintendent of the Baltimore &
Ohio at Fairmount, W. Va.

Mr. T. A. Summerskill, master me-
chanic of the Grand Trunk at Allandale,

Ont., has resigned to accept a position as

superintendent of motive power of the

Central Vermont at St. Albans, Vt., vice

Mr. Wm. Hassman, resigned.

Mr. Benjamin Johnson, engineer of tests

of the Atchison, Topeka & Santa Fe, has

accepted the positon of superintendent of

motive power and machinery of the Mex-
ican Central at City of Mexico, succeeding

Mr. F. W. Johnstone, resigned.

Mr. T. F. Whittlesey, formerly general

superintendent of the Toledo & Ohio Cen-

tral and Kanawha & Michigan, has ibeen

appointed general manager of the Toledo
Railway & Terminal Company and the

Toledo Railway & Terminal Construction

Company at Toledo, O.

Mr. W. R. Woodford, vice-president and

general manager of the Cleveland, Lorain

& Wheeling, has been appointed general

superintendent of the Pittsburgh division

of the Baltimore & Ohio at Pittsburgh, Pa.,

succeeding Mr. D. F. Maroney, resigned.

Mr. Woodford will also retain his former
position.

Mr. J. M. Herbert has been appointed

general manager of the Denver & Rio
Grande and the Rio Grande Western at

Denver. Colo., succeeding Mr. J. G. Met-
calfe. Mr. Herbert was lately manager of

the Pacific system of the Southern Pacific

and formerly general superintendent of the

St. Louis, Iron Mountain & Southern.

Mr. W. L. Kellogg, for the past three

years, traveling engineer and fuel in-

structor on the Minnesota & Iowa divi-

sion of the Chicago, St. Paul, Minneapolis

& Omaha between St. Paul and Omaha,
has been appointed road foreman of en-

gines on the St. Louis. Iron Mountain &

Southern between Poplar Bluff, Mo., and
Texarkana, Tex.

Pending the completion of many tests

of their specialties in various parts of the

country, the business of T. H. Symington
& Co., of Baltimore, Md., will be con-

ducted as heretofore from their Baltimore
office under the direct supervision of Mr.
Harvey Middleton, managing director.

Mr. W. R. Bean has been appointed gen-

eral inspector of the company, and will

look after these tests.

The following changes have been made
on the Boston & Albany : Mr. J. W. Cham-
berlain, the well-known correspondent

of Railway and Locomotive Engineek
INC. has been appointed road foreman
of engines between Boston and Spring-

field, with headquarters at Boston Engine
House: Mr. A. L. Babcock has been ap-

pointed road foreman of engines between
Springfield and Rensselaer, with head-

quarters at West Springfield Engine
House.

Mr. E. W. Pratt, foreman of the Ash-
land (Wis.) shops of the Chicago & North-
western, has been promoted to the position

of master mechanic of the Iowa and Min-
nesota division, with headquarters at Ma-
son City, Iowa, vice Mr. S. C. Graham,
transferred. Mr. Pratt has been a very

active member of the Air-Brake Men's
Association, and is a well-known corre-

spondent of Railway and Locomotive
Engineering. He is a graduate of a tech-

nical college and is well posted on engi-

neering.

The following appointments have been
made on the Wheeling & Lake Erie : Mr.

J. E. Taussig, superintendent and super-

intendent telegraph, with office at Canton,

Ohio; Mr. C. A. Van Dusen, assistant

superintendent, Cleveland division, with

office at Canton, Ohio; Mr. H. W. Mc-
Master, assistant superintendent. First

and Third districts, Toledo division, with

office at Toledo, Ohio ; Mr. K. M. Nicoles,

assistant superintendent. Second and
Fourth districts, Toledo division, with

office at Columbia, Ohio.

Mr. C. P. Cogswell, Jr., has been ap-

pointed acting division engineer of the

Fort Dodge division of the Chicago Great

Western Railway, which will include all

tracks from Hayfield to Lehigh; head-

quarters. Fort Dodge, Iowa. Mr. W. F.

Mahoney has been appointed roadmaster
of the Fort Dodge division, having juris-

diction over all tracks, bridges and build-

ings
; headquarters. Fort Dodge, Iowa.

Mr. J. H. Stevens has been appointed as-

sistant roadmaster of the Fort Dodge
division ; headquarters. Mason City, Iowa.

Mr. Hugo Schaefer, master mechanic

of the Central New England at Hartford,

Conn., has been appointed general fore-

man of the Atchison, Topeka & Santa Fe
at Needles, Cal. Mr. Schaefer has been i

highly successful master mechanic in every

respect and was held in high esteem by his

management : but his wife has been in
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delicate health for some years, and the

doctors recommended that she should be

removed to a milder climate than that of

New England. On this account Mr.

Schaefer decided to accept a lower positon

in a region likely to recuperate his wife's

health.

Mr. Charles M. Hays, who recently re-

signed from the presidency of the Southern

Pacific Railway, is now in England, and

some of his old associates here say that he

has been offered the presidency of the

Grand Trunk Railway system, a position

now held by Sir Charles Rivers Wilson.

Mr. Hays resigned as vice-president and

general manager of the Grand Trunk to

accept the Southern Pacific presidency. It

is asserted that Sir Charles Rivers Wilson

desires to retire from the activities of the

Grand Trunk presidency. He will prob-

ably become chairman of the Board of

Directors.

Mr. F. T. Hyndman, who was master

mechanic of the Pittsburgh & Western at

Allegheny. Pa., for a number of years,

was transferred to the Glenwood shops

of the Baltimore & Ohio a month ago.

Mr. Hyndman has made another change,

going with the Buffalo, Rochester & Pitts-

burgh as master mechanic at Dubois, Pa.

During a visit which we paid to the

shops under Mr. Hyndman's charge, some
months ago, we received the impression

that shops and engines were under the

charge of a man who would make his

mark when the opportunity came round,

and it came—two of them in one week.

Mr. F. M. Risteen, who has been for the

past eight years master mechanic of the

Northern Pacific, with headquarters at

Fargo, N. D., has resigned to accept the

position of master mechanic of the Chi-

cago Great Western, with headquarters at

Oelwein, Iowa. Previous to becoming mas-
ter mechanic Mr. Risteen was for about

eight years traveling engineer of the

Northern Pacific, in which he obtained so

much credit that he was advanced to the

higher position. He has been highly popu-

lar with the men and is an excellent execu-

tive officer. He will have charge of the

Chicago Great Western shops at Oelwein,

a position for which he is remarkably well

equipped.

Henry Watkeys died at his home, in

Rochester, N. Y.. on October 29th, of

apoplexy, age seventy-two years. Mr.

Watkeys served with the New York Cen-

tral from 1852 until 1881 in various capa-

cities, attaining the position of superin-

tendent of motive power of Western divi-

sion. He was master mechanic of the

Chicago, Milwaukee & St. Paul, 1882-3.

leaving this position to assume superinten-

dence of the new McQueen Locomotive

Works at Schenectady, N. Y., from

which place he removed to New Albany,

Ind., where he was appointed master me-
chanic of the Louisville, New Albany &
Cincinnati in 1887, and which position he

retained until his retirement from active

business in 1898. Mr. Watkeys invented

a number of useful railway appliances.

Among those most largely used are the

false valve seat, an improved slide valve

and the double throttle valve.

Mr. T. H. Symington, who was until

recently superintendent of motive power
of the Atlantic Coast Line Railroad, and
later president of T. H. Symington & Co.,

Baltimore, has accepted a position as rep-

resentative of the Gold Car Heating Com-
pany, of New York and Chicago. Pend-

ing the completion of his journal bo.x

tests on about forty railroads, Mr. Sym-
ington will devote his entire attention to

the interest of the Gold Car Heating Com
pany. Mr. Symington, who is a graduate

of Johns Hopkins University, and who
took the degree of Mechanical Engineer

from the Lehigh University, had a num-
ber of years' practical e.xperience in the

shops and mechanical department of the

Baltimore & Ohio Railroad Company. He
left the Baltimore & Ohio to become as-

sistant superintendent and general sales

agent of the Richmond Locomotive

Works. During the past four years Mr.

Symington has been superintendent of

motive power of the Atlantic Coast Line

Railroad. His extensive experience and

large railroad acquaintance eminently fit

him for continued success in his new field.

Mr. A. E. Mitchell, who recently re-

signed from the Erie, has been appointed

assistant superintendent of motive power

of the Chicago. Milwaukee & St. Paul,

with headquarters at West Milwaukee,

Wis.

Those who enjoy the acquaintance of

Mr. H. H. Vreeland, president of the Met-
ropolitan Railway Company and also pres-

ident of the New York Railroad Club, ac-

knowledge him to be one of the most ge-

nial, pleasant gentlemen to be found m
New York. He caries an air of sunshine

around and is always throwing out rays

of generosity and good fellowship. We
heard an anecdote about Mr. Vreeland

lately which illustrates the character of the

man. An old lady called at Mr. Vree-

land's office one day and made a bitter

complaint about the conductor of one of

the Metropolitan street cars having treated

her discourteously. She did not know the

number of the car or exactly the time of

day when her grievance originated, but

she was overflowing with wrath. Mr.
Vreeland rang a bell and ordered that a

conductor be sent in. When the man ar-

rived Mr. Vreeland asked his indignant

visitor if that was the man who offended

her? "No," she answered, "that is not the

man." "Oh. well," said Vreeland to the

conductor, "you are discharged for insult

ing this lady." "But," protested the lady,

"that was not the man." "It does not

matter," said Mr. Vreeland; "when a com-

plaint like yours comes in we always dis-

charge somebody." And he sternly re-

fused to listen to the lady's pleadings for

mercy. The man is kept specially in

the general office to be discharged when
complaints are made against conductors.

Perfected Molding Machines.

The Tabor Manufacturing Company,
who have recently equipped their new
shop in Philadelphia, are finding a con-

stantly increasing market for their power
ramming molding machines of the vibrator

type. Through the use of compressed air

to operate their pneumatic vibrator and to

actuate the pneumatic pattern drawing
gear on their larger machines, they have
avoided a great many elements in mold-
ing machines which have heretofore made
the operation of such machines exposed
to the dirt and rough usage of the foundry
a great expense. On other larger ma-
chines, the swinging ramming heads are

made to come up and fall back automati-
cally, and in case of machines of such
large size as to take flasks 30x48 inches.

36 inches square, 31 inches diameter, etc..

the complete operation of the machine is

accomplished by an operator standing at

one side of the machine and manipulating
only two valves which control all the

movements. While the large machines of

this kind avoiding expensive patterns to

such an extent that wooden patterns and
plates are in almost exclusive use on them,
have perfected much saving, the main out-

put of the company is in connection with

machines on which gated patterns on their

original sprays are fitted to the machine
vibrator frame without change, making
possible a large range of work which has

heretofore been impracticable on molding
machines because of its intricate nature,

deep hanging sand and irregular parting

lines.

Recent installations of these machines
in some large foundries have effected sav-

ings over their previous molding cost

which showed that single machines have
paid for themselves in twenty days' opera-

tion, and a plant installed during the cur-

rent year has effected an actual money
saving over previous cost for the same
work of more than $100,000, with all ex-

penses charged off.

A Luxurious Private Car.

We have heard of a good many novel

presents being made to rich people, but

the most curious one we ever heard of

was lately given by the stockholders of

the Anheuser-Busch Brewing Company to

their president, Adolph Busch. which took
the form of a railroad palace car, and is

considered one of the finest private cars

ever turned out of the Pullman shops.

Mr. Busch has been in Germany for three

months, and on his return the presenta-

tion was made. The stockholders of the

company had planned the gift some time

ago and took advantage of Mr. Busch's
absence to put their plans into effect.

The secret was well kept. Mr. Busch
was induced to go to the Grand Central

station yesterday to bid farewell to some
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St. Louis friends. There he was led to the

new car, and was astonished to see that

it bore his name—Adolphus—and that it

was manned by a crew of his servants,

wearing uniforms and bearing upon their

caps the name of the new car. The party

entered and Mr. Augustus Busch formally

presented the new car on behalf of the

stockholders of the company. Mr. Busch

made a short speech thanking the donors.

The car is finished in English oak, ma-

hogany and golden oak and has all the

most improved appliances, including an

•electric plant. It contains a dining-room

16 feet long, a bed chamber 12 x 9 feet,

six sleeping compartments, an office and

an observation room, in addition to a

bathroom and kitchen. There are sleep-

ing accommodations for eleven persons,

•e.xclusive of the crew of three. It cost

.$50,000.

long, and they provide 2,733.6 square feet

of heating surface, making with the area

of the firebox a total of 2,902.6 square feet

of heating surface. The grate area is

46.5 square feet. The rigid wheel-base is

12 feet II inches, and the total wheel-base

25 feet 5 inches, The tender carries 7,000

gallons of water.

Our friend Mr. W. D. Sargent, presi-

dent of the Sargent Company, of Chicago,

has had a new honor thrust upon him by

being elected president of the National

Founders' Association. Mr. Sargent is

only in his thirty-seventh year, but he h^a

done a great deal in the few years of his

working life. He has been a most ener-

getic worker of the kind that makes work

a pleasure, inspiring others by his exam-

ple to indulge ardently in the same species

of pastime. In whatever he does, "Will"

cheap. When it is considered that the cost

per ton of steel rails at present is about $13

and that they are sold for $28, there seems

to be but little cause for complaint on the

part of the sellers.

The joint committee of the Master Car

Builders' and Master Mechanics' Associa-

tions will meet at the Iroquois Hotel, Buf-

falo, on December nth. to decide on the

next place for holding the annual conven-

tion. As usual there is pressure being

brought to bear in favor of Saratoga, but

there is also a strong feeling against going

there two years in succession. Old Point

Comfort and Thousand Islands are men-

tioned as alternatives. We believe that

the interests of the associations would be

better served by holding the convention at

a more central point. The objection is

raised that no place in the West can ac-

B.\LDWIN TEN-WHEELER FOR THE ST. PAUL COMPANY.

Vauclain Ten Wheeler For St. Paul's.

The annexed engraving shows a very

powerful Vauclain compound locomotive,

v/hich is one of a group recently built by

the Baldwin Locomotive Works for the

Chicago. Milwaukee & St. Paul Railway.

The cylinders are 1$ and 25 inches diam-

eter, with a stroke of 28 inches. The out-

side diameter of the driving wheels is 62

inches, and the main journals are 9x12
inches. The total weight of the engine in

-working order is 176,210 pounds, of which

126,510 pounds are on the driving wheels.

The engine has a tractive force of about

38,374 pounds, and the ratio of adhesion

to tractive power is a little above 4. The
hoiler is 66 inches diameter at the smallest

ring and carries a working pressure of

203 pounds to the square inch. The fire-

hox is loi?^ inches long, 65"^ inches wide.

69^ inches deep in front and 55^ inches

deep in the back, this part of the engine

providing 169 square feet of heating sur-

face. There are 350 2-inch tubes, 15 feet

throws in unmeasured energy and full-

heartedness, and he is engaged in doing

many things for business and pleasure.

Business duties which would more than

occupy the time of an ordinary mortal

leave many leisure hours to Mr. Sargent,

which he spends making life sunshiny for

his friends, and after that there is a mar-

gin left in which he invents things and

sees that his inventions are developed as

practical additions to the world's work.

The writer occupied a desk in the office

of Mr. Sargent's father nearly twenty

years ago, when W. D. was .-t school, and

the youth used to come in occasionally

surrounded by a magnetic storm which

attracted everybody and stirred the dry

bones of lethargy till they were all dancing.

There has been considerable talk lately

about the manufacturers of steel rails rais-

ing the price of their product from $28 to

$30 a ton. Some of the makers are com-

plaining that they are selling rails too

commodate the convention in one liotel.

This is merely an excuse to favor a big

pleasure resort, for some of the bejt con-

ventions have been held in towns where

the members had to divide up among sev-

eral hotels. Moreover, there is always a

good deal of dividing up even in such

places as Saratoga.

Just after the fall of Bloemfontein, sol-

diers were called upon, owing to the scar-

city of civilians, to work the railway. The

weary men were lying in camp one night

after a hard day's work, when a sergeant

called out

:

"Any of you men want to put your names

down as railway porters, drivers, stokers,

or for any other appointment connected

with the railway?"

The silence was broken only by snores.

Then one Tommy slowly raised his head,

and drowsily muttered

:

"Put me down as a sleeper."

—

London

Stare Moments.
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Hunting for Shop Notes and Ducks.

Many of our readers arc familiar willi

the name Two Harbors, Minn., because

Railway and Locomotive Engineering

has enjoyed the good fortune of having

correspondents at that place. Our corre-

spondents performed a kindness to iht

people of Two Harbors by making the

place known, for it lies modestly out of

'ihe line of travel and does not obtrude

itself upon the public notice, although it

is beautifully situated on a gentle slope

rising from the north shore of Lake Supe

rior. The place has risen from almost

nothing in about ten years to a well-built

town of about 7,000 inhabitants. The
cause of its rapid growth is its docks,

where an immense quantity of iron ore is

shipped annually, being brought down
from the iron ore regions of the Missabe

range and other districts where immense

deposits of iron ore are found.

Another source of prosperity for Two
Harbors is the repair shops of the Duluth

& Iron Range Railroad, which are located

here and employ a great many men. That

railroad is only 161 miles long, but it is

operated by 69 locomotives, most of them

the latest types of consolidation engines,

the greater part of which are rated to haul

1.750 tons over grades that range from 1

to 2.6 per cent. There are 102 crews and

the big engines average 250 miles a day.

The hauling is done in heavy dump cars,

the company being owners of nearly 4,000

cars all told. A fair percentage of the

dump cars are steel ; and the calculation

is to use nothing else when the wooden

cars are worn out, which will not take

long, as the service is exceedingly hard

on cars.

This road has hauled 1,500,614 tons in

one season, which was loaded into 213

vessels. Besides the hauling of iron ore.

the road does a good business in hauling

lumber, over 4,000,000 feet having been

hauled last winter. They do not haul ore

in winter, which makes the business slack

during that season. Quite a number of

the engineers go away to the South in

winter and run engines on roads that do a

heavy winter business and are slack in

summer. The men very seldom fail to re-

turn and sometimes engineers from the

South put in the summer on the Duluth

& Iron Range road, which gives them

a health-inspiring holiday away from the

enervating climate of their native States.

A distant view of the shops can be seen

in the annexed engraving. Under the

able supervision of Mr. H. S. Bryan, the

master mechanic, they are kept in an ex-

cellent condition for doing the repair work
on the least possible expense. The shops

are not liberally provided with machine

tools, considering the amount of work that

has to be done, but the capacity of those

in use is skillfully supplemented by appli-

ances that put in and move out the work
very expeditiously. These shops have an
unusually fine equipment of pneumatic ap-

pliances. Compressed air is used to aid in

nearly every operation that ordinarily calls

for manual labor. The repairing of cars

is very much expedited by this means of

transmitting power, and it seemed to me
that a car could not be placed anywhere

in the yards away from an air supply.

While the discussion was going on about

roundhouses at the time of the last Master

Mechanics' convention, I imagined that the

Clinton roundhouse, which we illustrated,

was the largest in the country ; but I founfl

at Two Harbors a fine roundhouse of fifty-

two stalls—two more than that belonging

to the Chicago & Northwestern.

From the brief stay which I made at

Two Harbors, I concluded that Mr.

Bryan was particularly fortunate in tlie

assistants appointed to carry on the

work. They are : L. H. Bryan, general

foreman; O. H. Olson, back-shop fore

man ; Wm. Sturgeon, roundhouse fore-

ambition to shoot at. He is a college pro-

fessor and has to be home before the real

hunting season opens in this country, but

by going well north he has generally en-

joyed duck or chicken shooting. I always

go along and shoot at anything I see flying

and generally miss, my historical achieve-

ment as a shooter having fallen in the

shape of a horned owl. I fired at a prairie

chicken, but it transformed itself into an

owl. which I have always regarded as ;i

mean proceeding.

Well, this year while cogitating about a

hunting ground my eyes fell upon the lake

regions of Minnesota, and friends advised

ine that there were good hunting and fish

ing there, and thither we went. It turned

out that the hunting was magnificent, but

it was all hunt and no catch. Mr. Bryan

look compassion upon us and assigned his

representative at Tower, Mr. P. Swanson.

TW(J ItARFORS. MICH.—Dfl.L'TH ,<i IRO.N" RAXGF. .SHOr;

man ; A. Hedley, car foreman, and C. Cot-

ter, traveling engineer. Most of these gen-

tlemen extended courtesies, and I wish to

take this public means of thanking them.

If anyone wishes to pay a visit to this

very interesting locality, they should

choose the summer to go there, and they

will find the bracing climate a great relief

from the torrid heat of more southerly

climes. I advise these people to take the

train to Duluth and then go by boat on

Lake Superior to Two Harbors. That is

a delightful trip which ought not to be

missed.

I did not go to Two Harbors for the

purpose of collecting railroad notes, al-

though the opportunity to take these is

always welcome. I went on a hunting ex-

pedition. I have a brother who is a mighty

hunter, and for some time he has left his

English home and crossed the ocean every

second year to shoot at something on this

Continent ; deer, wolves or other animals

bigger than a rabbit being objects of his

as our guide, philosopher and friend, and

he treated us nobly. From the embar-

rassed and pitying look that came into his

face when we first explained our mission.

I feared that hunting in this region was

not what it had been represented. But

after the first shock Mr. Swanson acted

bravely and we would have failed to get

out of the village of Tower but for his

aid. Nearly all the natives of the place

came and looked with amusement at the

men who had come there early in Sep-

tember to hunt, and they all wanted to

give advice.

If any persons wish for beautiful lakes

dotted with pretty islands to row about in

and camp when they feel weary and enjoy

roughing it picnics, Vermillion Lake will

satisfy them if they are careful to carry an

abundant commissariat along with them

:

but the fishing is far from satisfying, and

shooting is a delusion.

.-\fter leaving Two Harbors, the Duluth

& Iron Range Railroad keeps climbing
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upwards until it reaches what uiay be

called the backbone of Minnesota, a broken

range of hills where the immense iron de-

posits are found for which Minnesota is

celebrated. To an explorer with some

imagination it might seem that when the

upheaval which formed these hills came,

it threw up the whole country for many
miles to the northward, projected rocks

and woods and water into the air. and the

huge pieces came down in disorder, just

We collected provisions and blankets

and tents, an outfit that would keep us

alive for about ten days. Then we hired

two Indians and two boats and started out

one morning before the mist had risen

from the water. Mr. Swanson was com-
mcdore and navigator, piloting through a

bank of fog by some power of intuition,

there being no apparent land-marks ex-

cept the edge of an island here and there

and an occasional boulder sticking out of

ORE DOCKS, TWO HARBORS, MICH.

as the rock fragments descend after an

immense dynamite explosion in a quarry.

The lumps that broke up after Nature's

explosion—some of them miles in circum-

ference, some of them litLe bigger than a

house—settled down, and the waters from

the clouds and from the bowels of the

earth gathered around and formed a

labyrinth of island-studded lakes which

extend away into Canada.

the water that seemed to invite disaster to

the boats. The sun was shining above,

and after a time the mist began to rise,

when we witnessed a most extraordinary

and striking phenomenon. When the

blanket of mist became thin enough for

the sun's rays to penetrate, all the colors

of the rainbow were irradiated upon the

glassy surface of the lake, and, as far as

the vision extended, for several minutes

WHAT
do you think of an article

when an engineer is will-

ing to pay for it with his

own hard-earned money?
We think it must have de-
cided merits and we pre-
dict that all the railway
companies will soon be
convinced that it will be
to their interest to furnish

such grades to the engin-
eers free of charge.

We present the following letter for the

careful consideration of all who are inter-

ested in better lubrication of the locomotive

:

" I received samples of

Dixon's Flake Graphite in due

time and find it to be all you

claim for it. The engine I run

has the old unbalanced slide

valves, and as we have a great

deal of switching to do on my
run, she is generally very hard

to handle when there is any

pressure on the valves. After

using a small quantity of the

' Special Graphite No. 635
'

mi.xed with valve oil and fed

through lubricator, she became

quite easy to handle and did

her work with much less oil.

I have also tried it on ' rotary
'

of brake valve and it has han-

dled perfectly easy ever since,

although main reservoir is on

top of boiler and water drains

continually from it into brake

valve. I enclose Ex. Order to

the amount of $1.50 for one

5-lb can of No. 2 graphite

(Trade No. 633), also i-lb. No.

635 and I -lb. Graphite Pipe

Joint Compound."

Samples Free.

Joseph Dixon Crucible Co.,

Jersey City, N. J.
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HERE
IS A

Pressure

Regulator
THAT WILL

REGULATE.

the shining water had the appearance of a

horizontal rainbow.

Our fleet moved along, propelled by the

oars of our sturdy Indians, threading

about among pretty isles, and our hopes

began to rise, for certainly the region

seemed to be a natural haunt of water

fowl, while the wooded islets would make

an excellent resort of partridges and wood-

cock. Then we heard whispers of deer

and bears and wolves making their homes

on some of the isles. After a time trolling

was resorted to, with fair success, and

farther on a few ducks were slain. Then

we camped. That was a rather exciting

part. It was pleasant to see the blazing

bonfire throwing shadows into the dark

woods and throwing its rays upon the

water. It was pleasant to smell the aroma

of the coffee, which Mr. Swanson had

boiling in wonderfully short time, and the

smell of the frying fish and pork promised

comfort to the inner man. and the whole

P.ange Railroad formed a pleasant part of

the trip. We went up on a heavy freight

train and Traveling Engineer Cotter made

our comfort his pleasure. He had us pleas-

antly perched in the cupola of the way car,

so that we might witnesj the scenery to

the best advantage, and also that I might

see how a consolidation engine could haul

a heavy train up a steep grade with the

smallest possible spectacle of black smoke

I am ready to testify that the enginemeii

on this road know their business and at

tend to it in excellent style. They are an

unusually intelligent class of men, which

may be inferred from the fact that a great

percentage of them read Railway and

Locomotive Engineering. A. S.

A statement compiled by the Saftey

Car Heating and Lighting Company,

from figures supplied by Messrs. Julius

Pintsch, of Berlin, says that the total

number of cars throughout the world that

Gold's Improved Balance

Valve Pressure Regulator

reduces from boiler pressure to a

fraction of a pound. It will not

varry under any conditions.

It is efficient, economical, sim-

ple and durable.

Catalogue, circulars and further

information cheerfully furnished.

EXPRESS train ON DULUTH & IRON RANGE RAILROAD.

Gold Car Heating Co.,

Frankfort and Cliff Sts.,

NEW YORK.

Branch Office, 614 Rookery, Chicago, Ills.

of the surroundings had a picnic flavor.

Then it was pleasant to retire to a couch

of fragrant pine branches ; but when the

Great Bear, usually called the Dipper, had

swung half around its nightly circle, and

a freezing air stole over the camp, the

thought came home that rheumatic joints

would be more comfortable in a less ro-

mantic bedroom.

We rose with the sun, and as none of

tlie game we were looking for had arisen

for breakfast, we concluded that they

were not there, so we turned the prows of

our boats to the homeward shore. We
reached the starting point without mis-

hap of adventure, and our season of hunt-

ing in the Vermillion Lake region was

finished. The principal consolation we

had was that there was no embarrassment

as to how we would divide the game

among our friends.

The railroad trips on the Duluth & Iron

are equipped with the Pintsch lighting

system is 105,664. The total number of

locomotives is 4,472, and the Pintsch g^s

manufacturing works now number 336.

while the total number of buoys and bea-

cons is shown to be 1,162. This represents

an increase of 7,482 cars, 451 locomotives,

30 gas works and 124 buoys and beacons

since the last statement was issued. The

increase in the number of gas works is an

unusually large one. and is of especial in-

terest.

The equipment for electric headlights

and signal lamps for the new equipment

of the Manhattan Railway Company of

New York has been placed with theDressel

Railway Lamp Works. The order amounts

to over 5,000 lamps. We congratulate this

very progressive firm upon having re-

ceived such an excellent order, for it will

bring others.
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New York Railroad Club.

After the valuable paper by F. J. Cole,

assistant mechanical engineer of the Am-
erican Locomotive Works, on the recent

developments and tendencies of locomo -

tive practice, there was a lively discussion

led by Mr. S. M. Vauclain, of the Bald-

win Locomotive Works. Mr. Cole showed

the recent wide firebox engines for both

hard and soft coal and called attention to

the advisability of piston valves for high

pressure. It was one of the best papers

that has been presented and was well

illustrated.

Mr. Vauclain showed a number of loco-

motives built of the various types built

by his firm and credited J. M. Barr with

the design of the Atlantic type. He did

not consider piston valves a necessity, as

95 per cent, of the simple engines they

built had slide valves with pres-sures of

200 and 225 pounds of steam being com-
mon. He spoke of the constant changes

in designs, practically no road ordering

the same engine as another road, or the

second lot just like the first. This was
one of the things the builder must con-

tend with.

One of the novelties in a way was a

Colorado Midland compound consolidation

engine for passenger service on 3 or 4 per

cent, grades and l6-degree curves, all driv-

ers being flanged. The cylinders were in-

clined to raise them as much as possible, so

as to avoid rocks and other "unstable scene-

ry." This engine has an arrangment for

drawing air into cylinders and with reverse

lever in back motion the cylinders act as

air compressors. Varying the admission
of air controls the braking power, and
with this the engineer takes trains down
the grades without using air on the train.

This is of course a modification of the

method sometimes used, but has the ad
vantage of drawing in clean air instead

of smoke and cinders from the smoke
arch, as is often done.

Further discussion brought out the fact

that present practice allowed about 45,000

pounds on each driving axle, making 90,-

000 pounds on drivers allowable for eight-

wheel engines, 135,000 pounds for six-

coupled and 180,000 pounds for consolida-

tion.

Decapods for ten-driver engines have
never been very popular, judging by the

limited number built, but now the "Soo"
line has decided to go in heavily and have
ordered seventy-four. These will have
57-inch drivers, compound cylinders 19 and
28 by 32-inch stroke and 23,000 pounds on
drivers, the total weight being 260,000

pounds. Some of these are for coal and
some for oil ; the former have 5,200 square

feet of heating surface, while the oil burn-

ers have 5,800 square feet. These will be

the largest engines in every way that have
been built.

Mr. Cole brought out the fact that by
careful designing they had been able to

reduce the clearance with piston valves to

from 5 to 8 per cent., or equal to best

slide-valve practice, this meeting the ob-

jection of increased clearance brought

against the piston valve. He also spoke

of the good work being done by Schenec-

tady compounds on the Boston & Maine
road.

Mr. West pointed out that the failure to

duplicate orders indicated progress in the

motive-power department, which would
not be the case if no changes were made.

Mr, Vauclain gave great credit to both

L. B. Paxson and Alexander Mitchell for

pioneer work in the line of wide fireboxes,

while Mr. Forney went back to his asso-

ciation with Ross Winans and his wide
fireboxes and large grates for that dale.

He also advocated the trial of a variabb
grate, as he believed the conditions varied

and that the grate should be varied to meet

those conditions.

Mr. Angus Sinclair did not agree with

all the points brought out by Mr. Cole.

differing from him on the questions of

piston valves and excessive grate area, but
he considered the paper excellent and to

be commended.
The ratio of grate to heating surface

came in for a share of the discussion and
elicited the information that for anthracite

coal I to 40 to 50 was considered good
practice. Rather strange, it would seem.
I to 40 was also recommended for lignite,

which burns about as freely as wood and
requires a very deep fire. Bituminous
coal needs a ratio of i to 60 to i to 70,

After a most exciting election and prob-
ably the largest vote ever polled, the fol-

lowing officers were elected : President,

H. H. Vreeland; first vice-president, W.
W. Wheatley; second vice-president, A.
M. Waitt; third vice-president, W. F.

Potter; Executive Committee—W. W.
Snow, G. W. West, Wm. Mcintosh;
Finance Committee—P. M. Dixon. W. B.

Albright, Dan Brady.

GOOD BOOKS
TO HAVE.

The Kincaid automatic stoker has been
on trial on an engine belonging to one of
the Pennsylvania lines west of Pittsburgh
and it is said to have done the work very
satisfactorily.

The Crosby Steam Gauge & Valve Com-
pany, Boston, Mass., have issued an illus-

trated leaflet showing the principal pro-
ducts which they make that are used by
railroad companies. The leaflet will be
found a very useful reference, and we ad-
vise all our readers who are interested in

the purchase of boiler attachments to send
for it.

Change of Address.

Owing to the increase of our business^

we find the offices at 95 Liberty street too
small, and have moved to 174 Broadway,
where the Railway and Locomotive En-
gineering staff will be pleased to receive
calls from friends.

Combustion of Coa!
And the Prevention of Smoke.

A Catechism for all interested In Foe\
Economy and tbe Suppression of Smoke. By
William M. Babk, M. K. Nearly 350 page*

;

85 engravings. Price, ?1.50.
Every Railroad man snould have thU book.

It contains over 800 questions with their an-
swers.

Air=Brake Catechism.
Twelfth edition. Greatly Enlarged by Flv»

New Chapters. A complete study of the Alr-
Brake equipment. Up to date. By Robikt
H. Blackall. Cloth. Price, $1.50.

Contains over 1,000 Questions with their
Aniwers. Completely Illustrated with En-
graTings.

This Book has been endorsed and used by
Alr-Brake Instructors and Examiners on near-
ly every Railroad in the United States.

Locomotive Catechism.
By Robert Gkiushaw. Nineteenth edition.

Now containing oTer 200 Illustrations and
Twelve Large Folulng Plates. There ar«
1,600 Questions with Complete Answers.
Written in plain language and free from
mathematics. Tbe Standard Book on the
Locomotive. Nearly 450 pages. Bound In
Extra Maroon Cloth, Gilt. Price, J2.00.

riechanical flovements
Powers, Devices and Appliances.
A Dictionary of Mechanical Movements,

Powers, Devices and Appliances, embracing
an Illustrated description of the greatest
variety of mechanical movements and devices
In any language. By Gardnbr D. Hiscox,
M. E. Third edition. Large Svo., 402 pages,
1,649 Illustrations, with descriptive text.
Buckram binding. Price, $3.00.

The riodern flachinist.
By John T. Ushbr. Third edition ; 257

Illustrations, 322 pages. Price $2.50. Spe-
cially adapted to the use of Machinists, Ap-
prentices, Designers, Engineers, Constructors,

Shop Kinl<s.
This book Is entirely different from any

other on machine-shop practice. It Is not de-
scriptive of universal or common shop usage,
but shows special ways of doing work better,
more cheaply and more rapidly than usual.
By ROET. Geimshaw. 400 pages. 200 Illus-
trations. Second edition. Cloth, $2.50.

Compressed Air
Its Production, Uses, and Applications.
A complete treatise on the subject of Com-

pressed Air, comprising Its physical and oper-
ative properties from > vacuum to Its liquid
form. Its thermodynamics, compression,
transmission, expansion, and Its uses for
power purposes In mining and engineering
work

; pneumatic motors, shop tools, air
blasts for cleaning and painting. The sand
blast, air lifts, pumping of water, acids and
oils ; aeration and purification of water sup-
ply, are all treated, as well as railway pro-
pulsion, pneumatic tube transmission, re-
frigeration. The air brake, and numerous ap-
pliances In which compressed air Is a moat
convenient and economical vehicle for work

—

with forty air tables of compression, expansion
and physical properties. This Is a most com-
prehensive work on the subject of Compressed'
Air, giving both the theory and application.
By G. D. Hiscox. Large 8vo., 820 pages, 545
Illustrations. Price, $5.00 cloth binding, $6.50
half morocco.

Any of the above books sent free ta
any part of the world on receipt of price

Siff"Illustrated circulars, givirg the full
Table of Contents ot all the above •works,
sent free to any one who -will apply.
Our complete 96 page catalogue of

Scientific and Practical Books mailed'
Free to any address on request,

NORMAN W. HENLEY k CO.,
PUBLISHERS,

132 Nassau Street, New York.

Free
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Sipe's Japan Oils

MANUFACTURED BY

JAMES B. SIPE & CO.,

400 Federal Street,

Allegheny, = Pa.

THE McCORD BOX
KEEPS OUT THE DUST.

SEE HOW THE LID FITS.
McCord & Company,

CHICAGO. NEW YORK.

The Twentieth

Century

Master Mechanic
Won't use solid mandrels.

Cost too much, take up too

much room and don't give

satisfaction

Nicholson

Expanding Mandrels

Take everything from I to 7
inch holes. Take up little

room—always ready and

you can buy four sets for

the cost of one of the solid

kind

Are You Using Them ?

Catalogue tells you
more about them.

W. H. Nicholson & Co.,

Wilkesbarre, Pa.

QUESTIONS ANSWERED.
Correspondents wishing to have ques-

tions answered in these columns should
send in their names and addresses, twt for
publication, butfor evidence of good faith.
We throw all anonymous letters into the
waste basket.

(82J A. J. D. writes:

I claim twice the distance between the

center of axle and center of eccentric is

throw of eccentric ; others here claim

throw of eccentric is distance from axle to

outside edge of big part of eccentric. Who
IS right? A.—You are right. An easy

way of finding the throw is to measure the

distance from axlp to high side and, op-

posite this, to low side. Subtract the low

side from the high and you have the throw.

This is usually easier than measuring cen-

ters of axle and eccentric.

(83) C. E. M. asks.

I. What is the theoretical difference in

heat energy between coal and crude petrol-

eum? A.— I. The heat unit in fuel oil

varies widely, being given at from 14,000

to 18,831 British thermal units. Carbon

perfectly burned gives about 14,500 units.

Coal varies greatly in carbon from 50 to 92

per cent., and of course the heat units vary

with it. These figures are per pound of

oil and coal. 2. What is the relative cost

of the two fuels? A.—2. With coal at

$4.80 a ton and oil at $1 a barrel, the cost

is said to be about the same.

(84) W. G. C. writes:

The Baldwin locomotive on page 437

of October number is called a twelve-

wheeler. The Whyte System calls it a

St. Paul type. Which is right? A.—While

the engine in question has twelve wheels

and is, strictly speaking, a twelve-wheeler,

yet this term is usually applied to an en-

gine with eight drivers and a four-wheel

truck. To avoid confusion, the name St.

Paul was suggested by Mr. Whyte and

answers as well as any name to distinguish

the type. As the name has not become

common it was not used in the case re-

ferred to.

(85) H. P. asks:

Is there any danger of further break-

down by having engine towed with side

rod up on one side, no steam being used?

A.—Yes. Whenever side rods come down
on one side they should come down on

other side also. Engines will sometimes

run all right where this is not done, but it

is decidedly risky, as when passing centers

they are apt to get out of unison and shear

crank pins or break rod, or both. We
know of one case where an engine was

towed a long distance with one side rod

left up. Nothing happened until it was

run on turntable to put in roundhouse,

when the wheels went out of tune and

broke a crank pin.

(86) W. M., Philadelphia, Pa., writes:

We have been having a little dispute

nbout who put oil cups in the cab and

pipes leading to the cylinders, so that the

valves could be oiled from the cab. Two
hoary-headed, retired engineers keep up

the dispute. One says that the improve-

ment was first carried out by a master

mechanic of the Philadelphia & Reading,

called Milholland; the other says it was
first done by a New England master me-

chanic, named Griggs. I offered to ask

your opinion. A.—Both the veterans are

wrong. Oil pipes and inside cups were

first applied by Wilson Eddy to an engine

called "Addison Gilmore," built by him in

1840 for what is now the Boston & Albany

Railroad.

(87) B. F. T. writes:

I contend that where the petticoat pipe

is used to regulate the draft in a locomo-

tive smokebox, to increase the draft

through the upper flues the petticoat sleeve

must be lowered, and to decrease the

draft in upper flues the sleeve must be

raised. Our master mechanic says that

the petticoat pipe must be raised in order

to increase the draft in upper flues. Please

let me know if I am right. A.—You are

perfectly right. The master mechanic

who says that raising the petticoat pipe in-

creases the draft through the upper tubes

ought to begin studying the .subject of

draft appliances. It is discussed very

plainly on page 81 of Sinclair's "Locomo-

tive Engine Running and Management,"

1899 edition.

(88) J. W. G. asks

:

How much water is needed to evaporate

into I cubic foot of steam-v-also how much
coal is needed? A.—The volume of steam

as compared with the water from which it

is evaporated, depends entirely on the

pressure !t is under. At atmospheric pres-

sure the steam from a cubic foot of water

will occupy 1,646 cubic feet, while at 100

pounds (gage pressure) it only occupies

237.5 cubic feet. The coal required to

evaporate i pound of water will vary with

the boiler, fuel, firing, etc. A good aver-

age is probably 7 pounds of water to a

pound of coal. There are records of

double this amount under ideal stationary-

conditions, but they are not usual by any

means. 2. What is the usual clearance

between the top of a Richardson balance

valve and the pressure plate ? A.—2. It is

customary to allow 1-16 inch, and it is not

advisable to allow this to increase by wear

to over Yi inch.

(89) J. G. M.. New Zealand, asks:

Does the eccentric lead or follow

the crank? .\.—This depends on whether

the valve motion is direct or indirect—t. e..

whether a rocker arm which reverses the

incline is used between eccentric and valve.

With direct motion it leads, and with in-

direct it follows the crank. 2. How can

you tell whether an injector is intended

for high or low steam ? A.—2. This is very

difficult, unless one is very familiar with

injectors. High pressure injectors have

a smaller opening in steam tube than

those for low-pressure work, but unless

you could compare two of the same size

and make, it would be hard to determine.

•?. What is the best method of removing
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scale from boilers, also for preventing cor-

rosion and scale formation? A.—3. This

depends on the water in question, which

should be analyzed and treated according-

ly. A small quantity of petroleum injected

regularly will generally work under the

scale and loosen it. It also has a tendency

to prevent corrosion, but a local chemist

is the best one to consult.

(90) G. E. W., Birmingham, Ala.,

writes

:

Please offer an explanation as to the

cause of the following, which is claimed

to have happened to an old engineer : His

engine became disabled and he put her on

one side, taking down main rod, blocking

cross-head and covering ports on right

side. When ready, he attempted to start,

but left side was on center and refused to

move. Two long pinch bars, with three

men on the end of them, were brought

into use, but without avail. Finally the

engineer took off clamp on valve stem on

disabled side and opened the ports, ad-

mitting steam to disabled cylinder, which

either had piston rod out or cylinder head

oflf, when engine immediately started oflf,

after a great deal of steam had escaped

from disabled cylinder. Engineer says

throttle was open all the time. A.—The
steam admitted by the lead opening would
likely make the engi.ie difficult to move
past the center, but we do not see how
blowing steam into the disabled cylinder

would help the case. The proper course

would have been to open the cylinder cock

and close the throttle, which would have

enabled the pinch-bar artists to move the

engine off the center.

Quite a number of questions have been

crowded out for want of room.

The Lancashire & Yorkshire Railway,

of England, have ordered from the Union
Switch & Signal Company, Swissvale,

Pa., a seventy-five-lever electro-pneumatic

locking frame for one of their large sta-

tions. The North Eastern Railway Com-
pany, of England, have also ordered an in-

stallation of the Westinghouse electric-

pneumatic signaling system, which is

growing in popularity in Europe, several

railways on the continent having already

introduced the system for use at their sta-

tions.

The American School of Correspon-

dence. Boston, Mass., announces an un-

usual opportunity for ambitious mechanics

about to enroll in a correspondence school

to get a handsome and valuable set of

books absolutely free of charge. For the

purpose of showing the scope and high

standard of their work, the trustees have
voted to apportion a limited number of

sets of their special holiday edition of the

"Reference Library of Engineering Prac-

tice" to given districts to be awarded to

properly recommended students enrolling

for full engineering courses during the

month of December. This library con-

sists of the most important instruction

papers in its electrical, stationary, locomo-

tive, marine and mechanical engineering

courses. It is in five quarto volumes,

handsomely bound in half morocco, and

contains 2,842 pages and 1,975 illustra-

tions, consisting of original drawings,

sketches, sections, details, etc., illustrat-

ing every detail of the subjects treated;

is thoroughly indexed, and is a unique

and extremely valuable addition to every

progressive man's library. The library is

printed solely for students of the Amer-

ican School, and as the edition is limited,

it would be well to apply at once, as ap-

plications can be considered only in the

order received. A handsome large hand-

book describing methods of instruction

and the library in detail will be sent to

anyone upon application.

I PATENTS. I

Patents.
GEO. P. WHITTLESEY,

MM * IBOST BUILDING, WASHIRCTOR, •.!.

Temu Reasonable. Pamphlet Seat.

The Colorado & Southern Railway

erected a short time ago a number of shops

in Denver. A fan system of heating was

decided on, warming altogether by the air

circulated. The plant is interesting in its

general proportions, a comparatively small

number of outlets sufficing for buildings of

somewhat larger volume. Otherwise the

installation is typical of hot-air systems for

mill buildings using fans for positive circu-

lation, the apparatus comprising fans, heat-

er coils and overhead circular air ducts

provided with short branches directing the

air toward the breathing line and the por-

tions of the building subject to the greatest

cooling action. The apparatus was in-

stalled by the B. F. Sturtevant Company,

Jamaica Plain, Mass. The buildings heat-

ed by the system briefly outlined comprise

a machine shop and an erecting shop, these

two buildings continuous with each other

along one side, and a car shop and a wood-
working machine room, the latter two ad-

joining each other at one end.

The fifty-thousand mark has been passed

by the Pressed Steel Car Company in the

manufacture of pressed steel cars. This

company's output of cars up to the 24th

of October aggregates 50,091, enough to

make a train of steel equipment over three

hundred miles long. At a meeting of the

directors of the Pressed Steel Car Com-
pany held in New York on Wednesday,
the 23d of October, the usual quarterly

dividends were declared of i^i per cent.

on the preferred stock and i per cent, on
the common stock.

The Cleveland Twist Drill Company, of

Cleveland, Ohio, announce the opening of

a store at 17 South Canal street, Chicago,

where will be carried a full and complete

stock of all the goods of their manufac-

ture. This stock will doubtless be of great

convenience to the trade of Chicago and
vicinity and will be in charge of Mr. John
G. Ladrick, who has represented the com-
pany in the West for a number of years.

PATENT
our novel idea or design. It

> the only way to control it

and make it pay. Send postal
«NS& Wright, Me-

chanical Experts and Attorneys, Station G, Bex 333,
Washington, D. C, ior full iaformation. They secure
Ifood patents and protect the whole invention.

ENGINEER'S LICENSE.
Mechanics, Engineers,
Firemen, Electricians, Etc.

40-page pamphlet containing questions asked by

Examining Board of Engineers.

GEORGE A. ZELLER, Pabiisher,

Room 601 18 So.«th St., St. Louis, Ho.SENT FREE

The

Gold Medal
Abrasive

The records of the
great expcsitions prove
Carborundum's
superiority

—

Gold Medal, Otnaha, '98

Grand Prix, Paris, '00

Gold Medal, Buffalo. '01

Carborundum is the

longest lasting, fastest

cutting abrasive on
earth

—

Ask us to prove it

to you.

The
Carborundum Company,

Niagara Falls, N. V.
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The SCHROEDER HEADLIGHT CO.,

Evqnsville. Ind.

Manufacturers uf

Round or Square Case

HEADLIGHTS.
lind well made to standard de-
signs or Railroad Companies'

A. Leschen & Sons Rope Co.,

Manufacturers

WIRE ROPE,
Bailast Unlcaders, Switch
Ropes, Wrecking Ropes.

Sturtevant Qenerating Sets.

For many years llie B. F. Sturtevant

Company, of Boston. Mass., have devoted

themselves exclusively to the most careful

design and development of an extensive

line of simple, compact and absolutely

high-grade engines to fulfil these require-

ments. That they have succeeded is best

evidenced by a record of nearly 8,000 en-

gines of various types built and sold since

they entered this field. The more recent

development of the fan motor by the same

company has placed at their disposal a

very complete line of machines ranging in

capacity from % to 125 horse-power. Con-

structed as generators and combined with

the equally extensive line of engines, these

form a series of generating sets which

cannot be equalled for variety or adapta-

bility. One of these, consisting of a 5 x 4

MANILA ROPE,
Fittings and Supplies.

HCIME DKUCE :

m-m North First St., = ST. LOUIS, MO.

( 115 E. Lake St., ChicaRO, Ills.

Branch Offices ! 92 Centre St., New Vork City, N.Y.
( S; Fremont St., San Francisco, Cal.

np 1 ¥rT £\T\ Best Yorksblre

1A 1LUK STAY-BOLT IRON

PISTON RODS AND AXLES.

Used by the Leading Railroads.

R. Mushet's

:

STEELS.

SPECIAL'

& "TITANIC"

TbcK 6o«ds are the Standard of Exodleaoc

8»l« Represeatatives Id the United State*

B. M. JONES & CO.
N«. 81 Milk St., BOSTON.
No. M3 Liberty St., NEW YORK.

WAMEHOUSE AT EAST BOSTON.

Jmtt pmt thb Mat o« the bo* tBd U7 ,
AMjtUxoTshxpc. S«ad casta. s4a±eiU<.rlT<

Haggard & Marcusson
417 South Cantl St., Chlcseo, III.

connected dynamo driving. The steam

admis-ion to both cylinders is regulated

by a single piston valve, under the control

of a shaft governor of the same design as

that used upon the single upright engines.

All moving parts subject to friction arc

of steel and the bearings of ample size.

Automatic relief valves are provided to

prevent any danger of damage by water

in the cylinder.

Complete sight-feed oiling arrangement?

from a single oil tank connect with all of

the bearings, and the frame is so con-

structed as to readily and entirely enclose

all running parts, while still leaving them

perfectly accessible by the mere opening

of the door.

The armature is of the barrel wound
type. A flange extension also protects the

windings from any oil that may he thrown

STURTEVANT GENER.\TING SET.

At'%^

enclosed double upright engine and a

Standard 12-kilowatt. four-pole generator.

is illustrated herewith.

The engine is of the type originally de-

signed for the severe work of forced draft

fan propulsion on the vessels of the United

States Navy. The cylinders are placed

side by side in the same casting; the

cranks are set opposite— i. e., at an angle

of 180 degrees. Steam being admitted

simultaneously to the top of one cylinder

and the bottom of the other, the recipro-

cating parts are balanced in their move-

ment and high speed is made possible.

The cylinders are of large diameter as

compared with the stroke, so that great

power may be developed at high rotative

but moderate piston speed, making the

engine particularly .suitable for direct

from the bearings. The surface of the in-

terior of the armature is perfectly smooth

oflfering no opportunity for the collection

of oil or dust. Ventilation is effected by

the use of specially constructed vanes.

forming air ducts between the laminae of

the core. These convert the armature into

a blower and create a strong draft through

the windings.

In the building up of the commutator,

drop-forged segments of pure lake copper

are used, insulated with the best amber

mica. Carbon brushes are used exclusive-

ly and are mounted in holders of the slid-

ing socket type, having every facility for

ready adjustment. All machines are thor-

oughly tested before shipment by being

given a full load run during a continuous

period of six to eight hours.



548 RAILWAY AND LOCOMOTIVE ENGINEERING December, 1901.

The No. 7 Becker-Brainard Vertical

Milling JVIachine.

This machine embraces all of the de-

sirable qualities that have made this dis-

tinctive line of vertical milling machines

so popular. It has been designed in order

to meet repeated inquiries for an extra

heavy vertical spindle miller of large ca-

pacity, built on the lines of the vertical.

As an indication cf the general utility of

this machine, it is interesting to note that

with the exception of screw-machine work,

shafting and spindle work, everything

which would otherwise be done on the

lathe and planer in the finishing of smaller

sizes of the Becker-Brainard horizontal

milling machines can be done on the No. 7

vertical milling machine at a great saving

The main specifications are given below

and cover the general proportions of the

standard No. 7, with feed of 60 inches.

It can also be furnished with table feed of

72 and 84 inches

:

Size of platen inside oil pocket-—58 x 26

mches.

Length of saddle—725/$ inches.

Longitudinal feed, automatic—60 inches.

Cross feed, automatic, with stop—30

inches.

Vertical feed, spindle, automatic— 15

inches.

Feed per revolution of cutter—.0035 t"

.565 inch.

Range of spindle speeds—3. 5 to 360 inches.

Greatest distance between spindle and

platen—2654 inches.

A, .
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1^ KjEW AND SECOND-HAND o)(

<f
^^ RAILWAY EQUIPMENT ^

FITZ-HUGH &C0.
..RAILWAY EQUIPMENT..

LOCOMOTIVES—r/';^',:d''ll'U;J'cV."'

CARS, FREIGHT. PASSENGER
AND BUSINESS.

outb Side Elevated Railway EnElnes.
Brooklyn Elevated Railway Enclnes.

30 Tom. Small DHvers. Short Wheel Bue.
Excellent condition.

aootdnoclt Bide-, CHICAGO.
141 Broadwa*. NEW VORK,

LOCOMOTIVES
AND

SIZES. W^%r\0 DELIVERIES

In the Valve.

Users of other pneiiiiia-

tic hammers, finding them

often disabled, wonder
where the trouble lies.

It's in the valve.

How can there be such

a difference in tools that

look nearly alike ?

It's in the valve.

What is it that makes

the.se hammers stand up

under work that soon

breaks others down ?

It's in the valve.

Send for catalogue of our Pneumatic
Chipping and Riveting Hammers,
Rntaiy Drills, Rammers, etc.

Philadelphia

Pneumatic Tool Co.,

103S Ridge Ave., Philadelphia.

Kew York. Chicago. Piltsbureh.

Corebox Machine.

Patternmakers and others will be inter-

ested in the new corebox machine made

by the J. A. Fay & Egan Company, of 249

to 269 Front street, Cincinnati, O.. and

which is illustrated herewith.

It 'has a very wide range, cutting semi-

circular coreboxes of any length and from

I to 20 inches in diameter. They need not

be open ended unless desired, as closed-

end boxes can be made equally well, and

recesses of different diameters can be cut

with corners of any desired shape. It also

produces internal curves for patterns, such

as inside of staves, cores and under side of

bosses on round work, very rapidly.

There is also a radius attachment, by

which coreboxes for elbows and similar

work can be easily and correctly made. It

is a machine which should appeal to pat-

ternmakers in every line of business.

sent their order for over two hundred

Armstrong Tool Holders, mostly of heavy

sizes, and a large quantity of steel for use

in same, the order amounting to over one

thousand dollars.

" Mitchell's Models."

We have just finished an examination

of "Mitchell's Models," the most recent

innovation of the International Corre-

spondence Schools, which augments the

already thorough air-brake course of that

school. -As the name implies, the models

are designed by the manager of the rail-

way department of the schools. The color

scheme is more highly developed in these

models than usual, and the devices are ex-

ceedingly efTective, ingenious and original.

Especial effort is exercised to make the

parts presented as easily understood as

possible by the student. The illustrations

NEW COREBOX MACHINE.

Vice-President Bird, of the Chicago,

Milwaukee & St. Paul Railroad, has served

a written notice upon the other lines oper-

ating between Chicago and St. Paul that

his road will no longer be a party to the

agreement for the time of passenger trains

between the two cities. It is understood

that the St. Paul road purposes to reduce

the runnng time of its best passenger trains

between Chicago and St. Paul from 13

hours and 20 minutes to 10 hours.

The Armstrong Bros. Tool Company,

Chicago, have just received an order for

Armstrong Tool Holders from the Mexi-

can Central Railway Company, Limited,

which is a strong indication of the increas-

ing interest in tools of this class among

railway shops. After placing small orders

with the Armstrong Bros. Tool Company
for tool holders of various kinds, with

which they have had more than one j^ear's

experience, giving them ample opportunity

to judge of their merits and economy as

compared with the solid forged tools, the

Mexican Central Railway Company have

are large and clear, and have been pre-

pared with great care and doubtless at

considerable expense. The overlapping

and folding features of the charts are dis

tinctively clever and effective, as many as

two, and sometimes three, different views

of a valve being shown on a single picture.

Again, ports and passageways are actually

cut in the pictures in such an ingenious

manner that a single page carries all the

information usually presented by a sec-

tional valve; and, besides, the descriptio.T

of the valve, its operation and possible dis-

orders appear side by side on the same

page with the sectioned illustration.

The "Models" must really be seen to be

thoroughly appreciated, for their unique

originality and distinct departure from

other charts of a similar nature rendc"

an ordinary description beggarly and im-

possible. The International Correspond-

ence Schools are now ready, we under-

stand, to supply "Mitchell's Models" to

persons desiring them, and further in

formation on the subject may be had by

addressing the Schools.
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About Down Draft Forges.

The Buffalo Forge Company are natur-

ally pleased at receiving the following let-

ter written by Mr. Wm. Garstang. super-

intendent of motive power of the Big

Four, to a party who inquired concerning

the down draft forges used at their Wa-

bash shops

:

"Your favor of the 4th addressed to this

company at Wabash has been referred by

our master mechanic to the undersigned

to answer direct. Our Wabash shop is

equipped with the Buffalo Forge Com-

pany's down draft forges, and have been

in service now for several years. I con-

sider them a success, and especially so in

so far as keeping the shop free from smoke

and gas is concerned. For the class of

work that I imagine is done in a carriage

shop, I don't believe there is any forge

better adapted for this service than the

one in question. If you are in the neigh-

borhood of Wabash, Ind., at any time I

would be glad to have you call in and see

how the forges in our shops are perform-

ing."

The firm of Miller, Thornburgh & Co..

recently incorporated in New York, in-

cludes W. E. Miller, L. B. Thornburgh,

E. A. Miller, A. A. Kaiser and P. H. Fer-

guson, all of whom were connected with

the Shelby Steel Tube Company for about

nine years. Taken in order, they v/ere for-

merly president, assistant general sales

agent. New England representative. New
York representative and manager of the

mechanical and vehicle departments of

the same company. They will do a gen-

eral business in iron and steel as well as

railway equipment, and have secured the

exclusive handling of some of the largest

independent mills in the country. With

such a strong personnel there can be no

question as to their success in this line.

They are located at 135-137 Broadway,

New York.

A rumor has been current during the

month that the Pennsylvania Railroad

Company are about to construct a manu-

facturing establishment for the making of

pressed steel cars. At present they get all

the pressed steel cars they require from

the Pressed Steel Car Company, and they

are perfectly satisfied with what they re-

ceived. As far as we can learn, there is

no truth in the story.
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km\m Valve
FOR CAR HEATING.

Haa features which ouike it superior

to all others on the market.

SENT ON TRIAU
Minafactared by

TRADE U" C MARK

INFALLIBLE

METAL POLISH
REGISTERED IN U.S.PATENT OFFICE

FOR ALL KINDS OF METAL.
Best, Cheapeit and Goes Farthest.

Age«ta SEND FOB FREE SAMPLE. iDDRES*
Wa.ted. GEO. W. HOFFMAN, Mfgii..

295 EAST WASHIWJTON STREET INOUNAPOLIS, III*.

APPARATUS FOR THE

Softening and

Purification of

Locomotive Water

Before it enters the Water

Tank, so that in the Boiler

it will Neither Scale, Cor-

rode nor Foam. . . .

For Particulars Addr

INDUSTRIAL WATER
COMPANY.

15 Wall Sired. NEW YORK.
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